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FOR TRACK AND Locomotive Hy-Crome’ 


Spring Washers FOR ENGINES WILL PAY 


EXTRA DIVIDENDS IN EFFICIENCY AND 


ECONOMY AND HELP MEET PREVAILING 
CONDITIONS MORE SUCCESSFULLY. 


A FEW MOMENTS OF YOUR TIME FOR SERIOUS CONSIDERATION OF OUR CLAIMS IS ALL WE REQUEST 
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Eaton Manufacturing Company 
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MASSILLON, OHIO 





Reliance HY-CROME Spring Washers 
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RUST. . . the tireless, undesirable ...comes to stay and continue destructive work 
unless you take aggressive protective steps. NO-OX-ID, the original rust preventive, 
provides that protection in two ways: (1) MECHANICALLY by excluding moisture 
and oxygen and (2) CHEMICALLY by inhibiting underfilm corrosion. When 
applied on clean metal NO-OX-ID forms a protective film that lasts indefinitely. 
But of greater importance, NO-OX-ID can be applied to rusted iron or steel 
without expensive cleaning. Loosens rust scale which falls off, then a touching 
up of bare spots provides long, lasting protection. Write for data booklet. 


STOP THE RAVAGES OF RUST WITHOUT 
EXPENSIVE CLEANING! 


Stee 


joss of metal NO-OX-ID prevents rail NO.ox ID 
joint ‘‘freezing” by elim- 
inating corrosion. 


IRON bd &) @ te 


TRAOE MARK 


The Original Rust Preventive 


DEARBORN CHEMICAL COMPANY, _ DEPT. U, 310 SOUTH MICHIGAN AVE., CHICAGO, ILL. 
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Journal bearings are as important in section motor cars 
and trailers as they are in modern locomotives, cars and 
streamlined trains. Maintenance equipment needs their 
smoothness, strength and endurance as much as the main 
line speedsters. That's mainly why most leading makes are 
Timken Bearing Equipped. 


Another reason is lower upkeep cost—less time required 


for lubrication and general bearing attention. 
FOR VICTORY 


TIMKEN When you buy new section motor cars or trailers make sure 
<_< they have Timken Tapered Roller Bearings on the axles. 


TIMKE THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
Manufacturers of Timken Tapered Roller Bearings for automobiles, motor trucks, 
ADE.MARK REG. U. &. PAT. OFF. 


railroad cars and locomotives and all kinds of industrial machinery; Timken Alloy 
TAPERED ROLLER BEARINGS Steels and Carbon and Alloy Seamless Tubing; and Timken Rock Bits. 


November, 1941 Railway Engineering «w Maintenance 








1. CEMENT DISPERSION 


This important technologic achievement raises all 
existing concrete standards and makes important savings. 
It now assures — 


A—Concrete of given strength at lower cost 





B—Stronger and more durable concrete at a given cost 


Only a part of the cementitious value of the cement, 
whether normal portland or high early, is utilized under usual 
construction conditions. Investigation shows that with 28 
days curing only 50% of the cement hydrates. Even with 
90 days curing only 60% of the cement hydrates. [Anderegg 
and Hubbell, A.S.T.M. 29 II 554 (1929)]. 


The addition of POZZOLITH, containing a cement 
dispersing agent, to concrete mixes increases the degree of 
hydration of the cement at 28 days to approximately 71%. 
Today Pozzolith is being widely used to lower initial costs, 
to increase speed of job, and to secure better concrete. 


2,EMBECO GROUTING 


Embeco, a specially prepared metallic aggregate, when 
mixed with sand, cement and water makes lasting grouts 
and concrete repairs. Embeco expands sufficiently to com- 
pensate for the natural shrinkage of cement mortars thus 
assuring perfect contact with bedplate, absence of vibration, 
and exclusion of oil and water. 





In the restoration of disintegrated concrete structures 
Embeco is being used successfully. Many concrete structures 
are being restored through the use of Embeco which makes 
the concrete patching a permanent part of the structure. 


SAVE MONEY— SPEED UP 


Get the facts on Pozzolith and Embeco, how they save 
money and speed up the job. Ask for the complete story. 


THE MASTER BUILDERS COMPANY 


CLEVELAND, OHIO 


TORONTO, CANADA 


@ 




























































HOW POZZOLITH WORKS 


Pozzolith contains Master Builders’ 
cement dispersing agent. Cement par- 
ticles in their normal state in water 
tend to gather in bunches; i.e., floc- 
culate. Water never reaches some 
particles and many are only partly 
hydrated. This reduces the effective- 
ness of the cement, entraps water 
within the clumps, requires an excess 





UNDISPERSED 
of water for placement and often 


results in bleeding and segreg. 


See photomicrograph above. 





With Pozzolith the dispersion principle 
operates to drive each particle apart, 
thus exposing all the cement particles 
to the vital hydrating action and con- 
sequently assuring increased efficiency. 


See photomicrograph at right. DISPERSED 


This dispersion, a revolutionary advance in construction 
practice, makes the cement usable to far greater efficiency 
since all the water is made available for lubrication of the 
mix, and the entire surface area of the cement is exposed 
for hydration. 


FIVE ADVANTAGES 


Pozzolith added to the cement mix assures 

these five advantages — 

1. Durability increased 50% or more. 

2. High Early Strength — 20% or more in- 
crease in compressive strength at all ages. 

3. Water reduction, up to 20% — slump in- 
creased 150% or more for given water ratio. 

4. Increased water-tightness — 20% or more 
reduction in absorption and permeability. 

5. Reduced bleeding and segregation. 








HOW EMBECO WORKS 


EMBECO GROUT 





ED WDM 
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Fear aie due - cer me > eee ~~ 
increased vibration and rapid disintegration. 
Embeco produces a lasting bearing surface. 






MASTER ‘¢: BUILDERS 
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You get ALL THESE ADVANTAGES ONLY in 


VERONA Fixed Tension 
TRIFLEX SPRINGS 





WOODINGS-VERONA Yy 
TOOL WORKS, VERONA, PA. 
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Oe 
DOES MORE--COSTS LESS 


For more than 8 years TECO Timber Connector Construction has been 
tested by the U. S. Forest Products Laboratory and at many leading 
Db ob h'Z=) ¢=) 10 (=\ sam We oC oh @i @ EM bo ol o(-5 al Oro) ob ol Loi lo) as ob abelo sme bel iol o)(oa mmect-mm arty, 
So beeb bole Me) MM -1e (ol eM ococeebb ole mB eel) 000 el-) al oh amr) o) a-1ecebbelemm col mm (ole(o Me) eMmemm le bel 
more equally over the cross-section of the wood. 


WM TIMBER ENGINEERING | rcccc27g cl information on the new TECO 
Fi COMPANY, Inc. 


Dept. F-11 1337 Connecticut Avenue 
Washington, D. C. 


Railway Engineering aw Maintenance November, 194! 














It Is Time To Think of 
your 1942 Requirements 


BARCO 


Unit Tylamnenrs 


Do A Better Job Quicker In Out Of Face Or Spot 
Tamping At Lower First Cost . . . Lower Main- 
tenance Cost. 


78 RAILROADS USING BARCO 


Six Years Satisfactory Service 


BARCO MANUFACTURING CO. 


NOT INCORPORATED 


1805 W. Winnemac Ave. Chicago, II. 
IN CANADA 
THE HOLDEN COMPANY, Ltd. 
Montreal -* Moncton - Toronto - Winnipeg - Vancouver 
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Spot ey at busy terminals and crossings is — and easily 
andied—no auxiliary equipment in the way 





BARCO Tytampers may also be operated from a small light-wei ht cen- 

tral power plant for out of face tamping, as shown above. This unit, 

weighing less than 100 = and costes less than $100, is supplying power 
12 BARCO Tytampers. 
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USE R.M.C. PLASTIC 
\ To Eliminate Rail Joint Corrosion 


Steel is needed for Defense! Get more life from your pres- 
ent rails by protecting their most vulnerable spot with 
R.M.C. Plastic. 


This specially prepared metal-preserving and lubricating 
compound completely immunizes rail joints from the de- 
structive action of brine drip, water, weather, rust and other 
corrosion agencies during entire rail life. 


Molded blocks of R.M.C. Plastic are placed on the inner 
face of the joint bar before bolting it to the rail, the bolting 
action solidly packing the plastic into every section of the 
joint assembly. Fishing surfaces, shanks, threads of nuts 
and bolts are thoroughly protected and lubricated, permit- 
ting proper rail expansion and contraction and eliminating 
the danger of joints “freezing” and causing kinks and 
humps in the track. 


This amazing protection is yours—at a very small cost per 
rail joint. Write for details. 


RAILWAY MAINTENANCE CORP. 


PITTSBURGH, PENNSYLVANIA 











AID NATIONAL DEFENSE 


Increasing 
RAIL LIFE 


The above illustration shows the splice 

removed 8 years after packing with 

R.M.C. Plastic. Note that rail, joint 

bar, bolts, and nuts are completely 
free from corrosion. 


* 


End CORROSION HERE 
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TODAY YOU NEED THE 
DEPENDABLE EFFICIENCY OF... 


..DUFF- NORTON TRACK JACKS 


DUFF-NORTON JACKS With traffic breaking all records—and heavier 


demands yet to come—your track crews need 
the very best tools. This is no time to com- 
promise with quality! 


Neo. 117—The fa- Duff-Norton Jacks, designed and built for rail- 

esi road track work, are the first choice of railroad 

men from coast to coast. The smooth, easy 

action; the sturdy dependability of Duff-Norton 

son ar eitipomir- Jacks are more important to you today than 
this Side-Lift ever before! 


FOR TRACK MAINTENANCE 


wes Specify Duff-Norton Jacks for your crews, and 


insist on getting Duff-Nortons! 


THE HOUSE THAT JACKS BUILT. 
THE DUFF-NORTON MANUFACTURING CO. 
PITTSBURGH, PENNA. 


TIE PULLER—Saves time No. 517 —Surface and 


and labor in tie-replace- Lining Jack. Will han CANADIAN PLANT . ° ° ° . ole? Nilelole) Gammell] ij ia 
ment. dle heaviest rails. 
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0 : ALL tHE CARS IN SERVICE ToDAY + +» Wlete Than Half ate 
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The illustration shows a bridge panel 
being prepared for painting. One 
operator is using a flame-cleaning blow- 
pipe, and a second is operating an air- 
driven, rotary wire brush. 





Retard Corrosion and Paint Flaking 


with OXY-ACETYLENE FLAME-CLEANING 


e Oxy-acetylene flame-cleaning, followed 
by wire-brushing, is being used to free 
structural steel of loose scale and rust 
before applying protective coatings. After 
preparation of the steel by this procedure, 
application of the paint is speeded up and 
an exceptionally tight bond is assured on 
the warm, flame-cleaned surface. Flame 
cleaning also removes surface moisture, a 
major cause of corrosion and paint-flaking. 


In many cases it makes possible a longer 
working day since the painters can start to 
work early without waiting for sunshine 
to dry the dew. 

THE OXWELD RAILROAD SERVICE COMPANY 


Unit of Union Carbide and Carbon Corporation 
uc) 


Carbide and Carbon Building Chicago and New York 






The word ““Oxweld”’ is a registered trade-mark of a Unit of Union Carbide and Carbon Corporation, 
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PLAN NOW To Save ... 
Time, Dollars, Manpower 
on 1942 Tie Renewals! 

















Last Year Woolery Tie Cutters 
Saved 30% in Labor on 
2,000,000 Tie Renewals. 


WOOLERY 
TIE CUTTER 





PREPARE NOW for your 1942 Tie Renewal Program! 
. .- » by specifying Woolery Tie Cutters as essential 
equipment. Records of roads using these machines 
show substantial all-around savings ... and work fin- 
ished weeks ahead of schedule. 

The Woolery Tie Cutter is simple and efficient in opera- 
tion. It cuts the tie into three pieces for quick, easy re- 
moval with no disturbance to the tie bed. Digging out 
of adjoining cribs is eliminated and new ties can be 
inserted with a minimum of time, labor and tamping. 
Work is completed sooner and men released for other 
tasks. 

The Woolery Tie Cutter promotes increased life of ties 
by removing the temptation to renew a tie a year or 
two before its service life is finished, as so often occurs 
when ties are dug in. 


Detailed Information and Performance Figures on Work . . 
Woolery Tie Cutters Gladly Sent on Request. man easily liftin 


section of old tie cut By woctlasing cu 4 
. =. Note how compact the bed po “ 
Ask for Free Demonstration ° new ti che 


more economical ins 


the new tie. ertion of 


WOOLERY MACHINE COMPANY 


MINNEAPOLIS Pioneer Manufacturers of MINNESOTA 














she RAILWAY MAINTENANCE EQUIPMENT hs 
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S!IMMONS-BOARDMAN PUBLISHING CORPORATION 


105 West ADAms ST. 
CHICAGO, ILL. 


November 1, 1941 


Subject: An Inquiring Turn of Mind 


Dear Reader: 


Have you ever heard a maintenance officer say that our methods have be- 
come so standardized today that little further progress is to be expected? 
If so, did you accept such statements as true—or have you challenged them? 


Within the last few days I have taken a trip over one of our railways to 
study its maintenance practices. It was not among our largest railways— 
neither was it among the smallest. I visited this railway because I knew that 
it was doing a lot of things in interesting ways, and I wanted to see first- 
hand what it was gaining from these innovations. I found all that I had antici- 
pated and more. Most interesting of all to me were the inquiring minds that 
I found back of all these interesting departures from established practices— 
minds that are open to and actively seeking still more departures that give 
promise of better results. 


In an industry as complicated as railroading, experience is vital to the 
success of every supervisory officer, for he must know how to do most effi- 
ciently the work entrusted to his care. Yet this experience tends to narrow 
one’s horizon and to confine him to the rut traversed by his predecessors. If 
this experience is to prove its greatest value, it should serve as a foundation 
on which to build newer and still more efficient methods, guiding one in the 
directions in which greatest improvements are possible. 


But, I imagine that some of you will say that procedures have been so 
standardized through the process of trial and error during the years that little 
further progress is possible. Is this true? Have we reached or even ap- 
proached the limits of practical perfection? Have we, for illustration, de- 
veloped the full possibilities of work equipment to provide the most efficient 
maintenance of our properties? Do we know our costs with sufficient accuracy 
to determine with certainty which of several methods are most economical? Do 
the materials we use meet our requirements in full or are there deficiencies 
which warrant correction? Are we accepting what we have as satisfactory or 
are we endeavoring to discover shortcomings as a step towards their elimination? 
In other words, are we complacent with today's practices or are we of a suffi- 
ciently inquiring mind to endeavor to find better ways? 


Throughout the ages, progress has been made by persons who were dis- 
satisfied with the existing order. It is these same persons who are constantly 
raising maintenance practices to higher levels. It is these men whose dis- 
coveries are described in our editorial pages from month to month. And as we 
review these developments, do you share my conviction that there is still much 
to be done; in other words, that we still need men of an inquiring mind in 
maintenance of way activities? 


Yours sincerely, 


MEMBERS: AUDIT BUREAU OF CIRCULATIONS 4ND ASSOCIATED BUSINESS PAPERS, INC 
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| instructions might well come from the ‘‘brass hats”’ 


in any number of leading railroads. For the executives of many 
such roads have already solved their metal painting prob- 
lems by preparing surfaces with the Airco Flame Cleaning 
Process before repainting. And wise advice this would be, be- 
cause this economical process is the most effective method yet 
devised to prepare metal surfaces for long lasting paint jobs. 
Utilizing a high temperature flame, Airco Flame Cleaning Sak 
f . Rust conditions such as this are common —yet paint which 
removes rust and scale, and dehydrates as it cleans; it leaves _ will protect against corrosion cannot last long when applied 
: to the surface in its present condition. 
the metal surface dry and warm, conducive to a lasting paint 
job. This process is highly flexible, size or shape of the object 
to be cleaned make no difference. The apparatus with which 
it is applied is light, standard, portable and easy to operate. 
Members of Air Reduction’s Railroad Service Department 


are available to assist in the proper application of the process 


so that it will be most effective wherever used. Further infor- ; : aon 

Spanning a salt water inlet, this bridge is subject to harsh 
exposure. Because it was flame cleaned prior to repaint- 
ing, the present paint job will outlast its first many times. 


Reduction 


General Offices: 60 EAST 42nd ST., NEW YORK, N. Y. 


DISTRICT OFFICES IN PRINCIPAL CITIES 
In Texas: MAGNOLIA-AIRCO GAS PRODUCTS CO. 


27ERVING RAILROADS FRG COAST TO COAST 


mation will be gladly given upon request. 
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Raco Power Track Machine 


The Raco delivers an exactly uni- 
form power to every nut. 


The new Raco Micro Cutout is 
easily applied to old machines with 
wrenches and screwdriver. There 
are no obsolete Raco Machines. 


Light weight, fast, accurate, 
smooth operation, quality construc- 
tion. 


Purchased by 59 railroads. 





Raco Tie Boring Machine 


Bores holes for screw spikes or cut spikes. 

Bores ties in track more than twice as fast as any 
other aécepted means. 

Bores holes absolutely vertical. 

Locates all holes exactly in center of tie plate punch- 
ing. 

Automatically controls depth of hole. 

Chips are blown away as fast as made, leaving hole 
clear. 

One-man operation. 

Machine can be removed from track by one man. 





For fourteen years the Everett M-W has been the 
standard power rail drill on practically all railroads. 


Its design and construction insure the utmost in facility 
of operation and in speed and accuracy of adjustment. 


It has made such astonishing records for economy that 
no road can afford to use any other means for drilling 
bolt holes. 





RAILROAD ACCESSORIES CORPORATION 


Main Office 
137 East 42nd Street 
(Chrysler Building) 
New York 


® 
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A Challenge—Switch Heaters—Water Shortages—Thermal Insulation 


Equipment—Are You Making the Most of What You Have? -_ - 


G. R. Westcott, assistant engineer, M. P., tells maintenance men of 
the problems they face in equipment and offers many suggestions 


What We Face in Materials - - - - + + + «= -& 


E. A. Clifford, chief purchasing officer, C. & N. W., tells roadmasters 


of restrictions on materials and seeks their full co-operation 


Spring Switch Mechanism Causes Freight Derailment - - - 


Summarizes the report of the |. C. C. dealing with the derailment of 
a freight train on the Virginian near Kumis, Va., on March 13 


iia «3 6s +l eS ew ee eee eee 


F. E. Williamson, president of the N. Y. C., sees this qualification 
outstripping many others in attaining success in any endeavor 


Bridge and Building Men Hold Forty-Eighth Annual Convention - 


Reports of committees: 

Efficient Methods of Transporting Bridge and Building and Water 
Supply Gangs 

Modernization of Small Stations to Meet Present-Day Requirements 

Protection of Bridges and Roadway From River Bank Erosion 

Welding in Water Service 


Possibilities of Off-Track Equipment in Bridge Construction and 
Maintenance 


Maintenance and Repair of Bridge and Building Equipment 
Recent Developments in Paint Removal 


Bridge and Building Supply Men's Exhibit - - - - - - 


Wis Ge eee cl ll eS ee 


Lag Screws vs. Cut Spikes 
Metal Plates for Trucking 

When Planning Rail Renewals 
Cant Hooks and Treated Timber 


Uses for Second-Hand Ties 
Pipe for Suction Lines 
What Speed Restriction? 
Selecting Interior Paints 
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SIMPLIFIED 
_ SANDING STATION 
~ SERVES BOTH 
STEAM & DIESEL 


LOCOMOTIVES 





Thi 
aggre 





Serving the sand boxes on the far 
side of a Diesel through a spe- 
cially designed spout extension. 


Extremely flexible spout makes ex- 
act spotting of locomotive un- 


necessary. 
This new capacity Sanding Station eliminates One handlin — 
ground storage, drying and handling. It has Storage tank holding seb 
been engineered and erected by the Rock Island month or more_ P Supply for a 
Railroad to serve both steam and Diesel loco- ing expense mesecialiy, Operat- 
motives. y- 
“SNOW CO” Sanding Fixtures and sand con- SAVES SAND 
veying mechanism of the latest design have Si eee | 
been incorporated to assure maximum efficiency ste in handling or storage 
in operation. 
For further information write CUTS MAINTENANCE 
On old, dilapidated stora 
tures. Ca “Spe 8e struc- 
T.W. SNOW CONSTRUCTION CO ” be installed in min 
s s s mum track centers mMmint- 
CHICAGO ILLINOIS | 
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A Challenge 


Maintenance and National Defense 


WHETHER we want it or not, we are moving rapidly 
toward war, if we are not already in its early stages. 
Nation-wide, all other activities are being subordinated 
to those of national defense. Men are being drafted 
into the armed forces ; vast industries are being diverted 
from peace-time activities to the production of equip- 
ment essential to war and materials are being so rationed 
as to give first consideration to the needs of armed 
preparation. In every respect we are in a state of 
near-war and intensive preparation for war. 


Railways Play Vital Part 


In these preparations the railways play a most vital 
part. Men must be moved to camps for training, and 
from camp to camp in the process of their training. 
And materials must be moved from sources of raw 
supply to points of fabrication and utilization in vast 
quantities and for long distances with regularity and 
dependability. In most instances these materials must 
be moved at least five or six times in the process of their 
conversion from the ore or the tree to the plane, the 
gun or the shell. All this requires railway service of 
a high order—a service that is just as essential to mili- 
tary success as the movement of the combat forces 
themselves. 

In the provision of this transportation service, every 
railway employee bears a direct responsibility to so 
perform his own work that no shortcomings in service 
may result therefrom. While the public measures trans- 
portation service in terms of cars moved, every main- 
tenance man knows that no railway service can be better 
than the tracks and structures over which these cars 
are moved. It is his very direct responsibility, there- 
fore, to do all that he can to insure that no delay shall 
be created by any defect in tracks and structures that 
will retard the orderly movement of traffic. 


Contrasts with World War I 


From the national standpoint, the problem placed be- 
fore the railways is comparable with that which con- 
fronted them during the World War of a quarter cen- 
tury ago. Yet marked contrasts exist within the rail- 


way industry. In the first place, the railways had 2,- 
250,000 cars available for service in 1917; they have 
1,600,000 today. Similarly, in 1917 they had 62,000 
locomotives in service ; today they have only 42,000. It 
is evident, therefore, that the cars and locomotives that 
are available today must render vastly more service per 
unit—and that delays and inactivity cannot be tolerated. 

Turning more specifically to roadway, the railways 
entered the war in 1917 after years of rising traffic and 
earnings, with the result that money was available for 
adequate maintenance and they were in better than nor- 
mal physical condition. Today, however, the railways 
are emerging from 10 years of acute depression, during 
which appropriations for upkeep of tracks and struc- 
tures have been restricted to the barest necessities. 
Furthermore, during the latter years of this decade, the 
demands of faster speeds have forced the concentration 
of such money as has been available on these facilities 
that contribute to faster operation, accentuating still 
further the neglect of other facilities. As a result, in 
many respects, the properties are far less adequately 
prepared to meet the demands of a greatly enlarged 
traffic than they were in 1917. Yet the national emer- 
gency is such that results, rather than alibis, are de- 
manded and maintenance forces must organize to take 
these added obstacles in their stride. 


Analysis of Problems 


To do this with the determination that has long char- 
acterized the entire railway industry, and that has been 
especially pronounced among maintenance men, through 
long schooling in combatting storms, washouts and 
blizzards, requires careful analysis of the problems that 
exist today and then determined planning and prosecu- 
tion to meet the demands, revising methods where 
necessary to meet the changing conditions of today. 
That man, that gang and that division will make the 
greatest progress that constantly reviews its methods 
to determine if they are the ones best adapted to the 
work of today. 

Doing this, one faces first of all the necessity for in- 
suring that the tracks and structures are at all times of 
strength adequate for the needs. There is no time to be 
lost now through derailments or other interference with 
the orderly flow of traffic because of inefficient, careless 
or inadequate upkeep of the tracks and structures. A 
railway is a composite of so many activities that a 
failure is equally serious in a water station, a coaling 
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facility or an enginehouse, as in the track, if it results 
in a delay to traffic. All these facilities must be so 
maintained that they function as intended when needed. 

Maintenance forces face also the upkeep and strength- 
ening of their properties at a time when materials are 
increasingly difficult to secure and delays in deliveries 
are to be expected. It is true that the government has 
given railway needs priority ratings as agencies of 
national defense but priority ratings alone do not bring 
materials automatically. Maintenance forces must an- 
ticipate their needs further in advance in order that time 
may be allowed for their procurement. In places it 


may also be desirable or necessary to revise plans or 
practices to substitute materials more readily procur- 
able. Whatever the proper expedient may be, it is es- 
sential that the planning be done with such intelligence 
that there be no failure or loss in efficiency due to lack 
of those materials that are vitally necessary. 


No Slow Orders 


At a time like this when the railways are being 
pressed to use all their equipment with maximum in- 
tensity, it is highly important that maintenance forces 
so conduct their operations as to reduce slow orders 
to the minimum. This will require the revision of many 
methods; it may add somewhat to the cost of the work. 
It is, however, an essential step in the development of 
the maximum traffic-handling capacity of the railways. 
For the same reason, it is imperative that the use of cars 
and locomotives in work train service be reduced to the 
absolute minimum. Likewise, cars carrying company 
materials should be unloaded immediately on arrival at 
destination, even though it may cost more to send men 
for this specific purpose. The railways should set an 
example for shippers in this respect; yet in many in- 
stances it is reported that they are less efficient in re- 
leasing cars today than shippers. Such delays should 
neither be condoned or tolerated. 

And maintenance officers should be no less attentive 
to the use of labor. At a time when men are leaving 
their gangs for war industries and their forces are being 
depleted, they cannot afford to risk failure in completing 
scheduled work because of a lack of men. Rather, they 
should now study more intensively than ever before how 
to make the most efficient use of the men they have by 
supplementing their efforts with machines. This calls 
for the addition of many machines where forces are not 
adequately equipped today; it calls also for the replace- 
ment of old, outmoded machines with others of more 
modern and more efficient design. The demands of the 
present call for the survey of all equipment on hand to 
determine its adequacy in all respects in order that the 
maintenance program may not fail in its last stages after 
all materials have been secured because of lack of labor 
and equipment for its application. 


A New Order of Thinking 


Tn all these and many other respects, the problems 
confronting railway maintenance forces require think- 
ing of a new order today—thinking that will enable 
them to meet the new and more intensive demands with 
determination that, come what may, there will be no 
failure of the railways because of neglect on their part. 
As we approach more closely to a “shooting” war, the 
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responsibilities placed on maintenance of way forces 
compares with that of men in the trenches, for a war can 
be won only as these men are supplied with the mate- 
rials and equipment that they require. Maintenance of 
way forces have long held the admiration of manage- 
ments and public alike because of the heroism with 
which they have attacked washouts and blizzards ; they 
are entering a similar period now in which there must 
likewise be no failure, no turning back until the job is 
done. National security is at stake. 


Switch Heaters 


Essential to Winter Terminal Operation 


IN SPITE of the fact that maintenance of way men are 
busier today than they have been at this season for many 
years, with much program work still to be completed 
before snow flies, it is not too early to look ahead and 
plan for those very days that will halt many phases of 
active track work, and which may even halt or seriously 
interfere with train operation if adequate precautions are 
not taken. What the coming winter holds in snow, sleet 
and protracted cold, no one can foretell with accuracy, but 
that it will be a winter of unusually heavy traffic, stimu- 
lated by the country’s national defense efforts and in- 
creased industrial activity generally, seems certain. 
With this situation in prospect, and particularly in view 
of the emergency character of much of the traffic that 
will be handled, there can be no gambling with the weather 
if the railroads are to meet the demands that will be 
made upon them. 

Snow storms are no respecters of those localities sub- 
ject to heavy snow falls; they bury countryside and cities 
alike, and are a “nightmare” to roadway maintenance men 
everwhere. However, while severe snow storms may 
cause operating difficulties out on the line, especially in 
mountainous country, it is in the terminals, with their 
multitude of switches, interlockings and yard facilities, 
that most roads can be affected most adversely. More 
than at any time in the past, terminals have become the 
heart of railway operation, and any delays at these 
points have the effect of slowing down operations over 
the entire line. Coming at a time when the railways are 
making every effort to increase the daily movement of 
cars, a severe tie-up in a terminal, due to winter storms, 
can offset all efforts in this regard and place the railway 
at a serious disadvantage. 

In earlier years, with less adequate means of ascertain- 
ing the progress and probable severity of storms, and 
the necessity for dependence largely upon manpower with 
brooms, shovels and salt to keep switches and inter- 
lockings open, terminal tie-ups were not uncommon in 
spite of heroic efforts and a severe tax on the physical 
endurance of the men. Even today, where these manual 
methods of attack are still relied upon, the threat of tie- 
ups is in no wise lessened. In fact, in the face of a 
possible shortage of readily available manpower during 
the coming winter months, the threat is increased ma- 
terially. 

The fact that there need be little serious threat to win- 
ter terminal operation today if a road utilizes the wide 
variety of snow fighting equipment that is now available, 
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has been demonstrated by a number of roads which have 
made large-scale installations of such equipment. While 
all of this equipment has its place under special conditions, 
the one type that has universal application and unqtfes- 
tioned advantages is the switch heater or snow melter. 
This device, now available in a variety of types and suited 
to installation under practically all conditions of switch 
arrangement or location, has proved its effectiveness in 
keeping switches open and operative under the most 
adverse conditions of heavy snow falls, high winds and 
low temperatures. Furthermore, and of the greatest ‘im- 
portance, it has proved its effectiveness with minimum 
or no manual attention, which makes it possible to reduce, 
if not eliminate, the large emergency forces required 
formerly to keep switches open. 

Thus, no matter what other types of snow-fighting 
equipment a road may choose for its lines as a whole, 
it cannot afford to attempt to get along without adequate 
snow-melting devices at strategic points throughout its 
more important terminals, and at many outlying points 
reached only with difficulty. To attempt to do so is to 
gamble that adequate emergency manpower will be avail- 
able during the coming winter to cope with storms, and 
conversely, that train delays, if not complete interruption 
to service, will be encountered, in spite of all of the 
manual efforts that can be mustered. 


Water Shortages 


Should Not Be Allowed to Persist 


ALTHOUGH the present severe and widespread 
drought appears to be broken, at least temporarily, in 
some sections, there has been little or no relief as yet 
in others. Over wide areas there has been an annual 
deficiency of rainfall for several years, and this deficiency 
has been relatively greater so far this year. Asa result, 
the ground-water table in these areas has receded, 
streams have ceased to flow or have been reduced to 
unusually low-water stages, and reservoirs have failed 
or are approaching failure. In consequence, not a few 
railways, municipalities and power companies have been 
hard pressed to obtain the water necessary to enable 
them to carry on their normal operations. 

Water and fuel are essential to train operation, yet 
they bear little relation to each other with respect to 
source and delivery. Fuel is obtained from many 
sources and can be delivered to the point of use from 
any of these sources. On the other hand, water must be 
obtained locally and, in general, can be delivered from 
a given source to only one point on the railway. This 
makes it all the more desirable that the local supply be 
dependable, since a shortage or a failure of water at one 
station cannot be made up from some other, no matter 
how abundant the latter supply may be, except at a 
high and uneconomical cost that often borders on the 
prohibitive. 

Recurring droughts during the last 10 or 12 years 
have disclosed many weak spots in railway water sup- 
plies. On the whole, however, revenues have been so 
low that managements have been reluctant to release the 
funds ncessary to put these supplies on a dependable 
basis, particularly in view of the reduced water con- 
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sumption resulting from the recession in traffic. The 
result has been that the severity of the present drought, 
coupled with a sudden and record-breaking increase in 
traffic, has greatly aggravated the water shortages at 
many points. 

With present revenues far above those of recent years, 
and with the prospect that they will continue at this or 
a higher level for some months to come, water service 
officers should now emphasize to their managements the 
need for improving the dependability of their supplies 


_at this time to avoid the recurring shortages that have 


been more or less frequent in the past. If this can be 
done, it will eliminate many of the anxieties under which 
they have labored. It will also be good business to 


make a continuous supply of water a certainty, even ~ 


under the most adverse conditions likely to arise. 


Thermal Insulation 


Now Is a Good Time to Make a Start 


PROBABLY no single subject relating to building con- 
struction and maintenance, except painting, has been 
discussed more widely or more persistently among rail- 
way building officers during the last few years than that 
of insulation. Yet little has been done about it and the 
railways continue to lag far behind most other indus- 
tries, particularly home building, with respect to the use 
of thermal insulation. 

Activity in the railway building field is greater today 
than at any time during the last 12 years, with every 
indication that it will be still greater next year. During 
this period many buildings that were not being used, 
and for which no further use could be foreseen, have 
been dismantled, partly to eliminate maintenance 
charges, partly to reduce the units of property upon 
which taxes are paid and partly to salvage materials 
that could be used for other purposes. During this 
period also, building maintenance has been held to the 
minimum, with the result that a large number of the 
buildings that remain are in need of extensive repairs. 
Because of sharply increased traffic and of the develop- 
ment of new methods in transportation, it is becoming 
necessary to remodel or enlarge not a few of these build- 
ings and to construct others, to meet the demands that 
are being made upon the railways for the expeditious 
handling of this traffic. 

While, in general, thermal insulation will give larger 
returns when applied to frame buildings, it can also be 
justified for those of the more permanent types. When 
extensive repairs become necessary or when a building 
is being remodeled or enlarged, an excellent oppor- 
tunity is afforded to apply insulation in the form most 
suited for the structure involved. Fortunately, this ma- 
terial is now available in many forms, so that building 
officers have a wide range from which to select the par- 
ticular material they consider will be most suitable for 
the conditions with which they are confronted. Because 
of the savings that can be made in fuel consumption by 
reducing heat losses from buildings of practically every 
type and size, the installation of thermal insulation 
should be given thorough consideration whenever major 
repairs or alterations are to be made to any structure. 
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WE find our- 
selves today with 
a large variety of 
machines, some 
of which have 
been adapted to 
railroad work 
from their previ- 
ous use in other 
industries, while 
others have been 
designed _espe- 
cially for specific 
jobs. On these machines we have 
come to place great dependence. 

In the near future, it is quite pos- 
sible that there may be added other 
factors making the use of equipment 
still more important. Just as we have 
turned to equipment in the past to 
help balance the need for greater pro- 
duction against reduced allowances, 
and for assistance in securing the 
track conditions necessary for in- 
creased speed and heavy loads, we 
may discover shortly that equipment 
must be used to replace labor which, 
in the quantity needed, cannot be se- 
cured at any cost. In other words, we 
may find that we must further increase 
our use of mechanical devices if ad- 
ditional devices can be secured or, if 
they cannot be had, that we must give 
more intelligent care to the machines 
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fifty-sixth annual convgntion of the Roadmasters’ 
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Equipment— 


. we have to permit making more in- 


tensive use of them. The limit to 
which equipment can be used in main- 
taining our tracks and structures has 
by no means been reached. There are 
still many jobs being done by hand 
that could be done more cheaply and 
better by machines. 


Development Slow 


The machines that we require in 
our work are, in many cases, so spe- 
cialized that they are not adaptable to 
use in other industries, and for this 
reason their development has been 
slow. A considerable part of our 
equipment was developed for use in 
other industries, and, with such modi- 
fications as were required, was adapt- 
ed to our needs. Here again, the pe- 
culiar needs of the railroads delayed 
its adoption. The size and type of 
grading equipment favored by con- 
tractors for example, do not adapt it 
readily to use on the restricted areas 
of our rights of way. Only in the last 
few years have a few manufacturers 
recognized the potential market for 
equipment on the railroads and begun 
a serious study of our needs in an 
earnest effort to meet them. That is 
one thing for which we can, in part at 
least, thank the depression; the lack 
of other markets interested a few 


manufacturers in the development of 
machines that could be sold to and 
used only by the railroads. 


Are You Making 


Of What 


In the Face of an 
Equipment and La- 
bor Shortage, It Is 
Essential That All 
Presently Owned 
Equipment Be 
Maintained to a 
High Standard and 
Utilized to the Full- 
est Possible Extent 


There are some things we know 
with certainty that we must face in the 
maintenance of these machines. There 
are others that we may hope to escape, 
but must be prepared to face. We 
may know with reasonable certainty 
that we face higher costs for addi- 
tional machines and for the parts re- 
quired for the maintenance of the ma- 
chines we have. In spite of price ceil- 
ings and the efforts of price adminis- 
trators, the old law of supply and de- 
mand still operates. The unprece- 
dented demands of our all-out defense 
program for the same materials that 
we require for the maintenance of our 
machines already exceed the supply. 
Price increases are inevitable, and we 
can only hope, perhaps with reason- 
able assurance, that these increases 
will maintain a fairly consistent bal- 
ance with the economic conditions of 
the times. 

We may know with certainty that 
we face delays in securing machines 
and parts, due to the priority regula- 
tions of the government. Materials 
for maintenance of way purposes on 
the railroads, including those for the 
maintenance of our equipment, do not 
enjoy a very high priority rating. Even 
though a higher rating may be given 
later, delays will still persist. No 
longer does the purchase of materials 
call simply for a meeting of the minds 
of the buyer and seller. Now, in ad- 
dition, each must present evidence to 
satisfy an inquisitive government 





























the Most 


You Have’ 


In this paper, the author tells maintenance of 
way and structures men of the problems they 
are facing in equipment: offers numerous sug- 
gestions to alleviate delays and shortages; and 


bluntly challenges them to get the maximum 
out of the work equipment they now have 


By G. R. WESTCOTT 


Assistant Engineer 


Missouri Pacific, St. Louis, Mo. 


agency that the transaction meets the 
regulations of the moment. All this 
takes time. 

We face delays in the delivery of 
machines and parts due to delays that 
will be experienced by manufacturers. 
In most machines, and often in parts 
or accessories, there are castings, 
forgings or other items which the 
manufacturer does not make in his 
own plant. These must be secured 
from some other manufacturer, and 
delays in the receipt of them must be 
expected. Meanwhile, we will wait. 
We face delays due to generally up- 
set market conditions. Often the 
source from which we have secured a 
product customarily will no longer be 
able to furnish it, and another source 
must be found. 


Redesigned Parts 


We face delays because of the 
manufacturer’s difficulty in securing 
certain materials. If these. materials 
are still available, we may have only 
to wait until the manufacturer finds a 
source from which they may be se- 
cured. If, however, the manufacturer 
has been progressive in the past in the 
introduction of aluminum and light- 
weight, high-strength alloys in his 
product, the redesigning of his prod- 
uct, or parts of it at least, may be- 
come necessary to make use of such 
materials as may be available. Such 
redesigning takes time under the most 


favorable conditions, and with the 
manufacturer harassed by changes in 
personnel, changes in sources from 
which he secures his materials, and, 
in many cases, with more orders than 
he can handle, the conditions cannot 
be said to be favorable. 


Added Delays 


We face delays in the field applica- 
tion of redesigned parts. Such parts 
may often not be strictly interchange- 
able with the parts they are to replace, 
or their greater weight may destroy 
the balance of the design, making 
changes necessary in other parts of 
the machine to permit their use. The 
delays I have outlined build up in a 
sort of geometric ratio, each reacting 
on the other in such a way that the 
total is considerable. Therefore, un- 
less all means available are taken to 
overcome them, they may seriously 
handicap the operation of our equip- 
ment. 

We face an almost complete stand- 
still in the development of new ma- 
chines for specific jobs on the railroad. 
The development of such specialties 
calls for engineering service and ma- 
terials that are now fully employed in 
defense industries. Large and im- 
portant as the railroad industry is, it 
does not offer a market large enough 
to attract a manufacturer who, for 
the asking, can secure defense con- 
tracts sufficient to keep his plant oper- 
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. Proper Operation, Lubrication and Care Are 
Essential to Maximum Machine Production 


ating at full capacity—if, indeed, such 
defense contracts are not forced upon 
him by the government. 


Face Heavier Machines 


We face a return in some degree to 
machines of heavier design. Our 
dream of machines of extreme light- 
ness and portability must await the 
time when the lighter metals and al- 
loys are again available. We may 
face, though we hope to escape, a com- 
plete inability to secure additional ma- 
chines, and possible inability to secure 
parts to maintain those we now have. 

The need for greater refinements in 
line and surface and stability played 
an important part in bringing about 
the adoption of power tools and equip- 
ment. We have tried power and we 
like it. To return to the “pick and 
shovel” days would, perhaps, make it 
necessary to lower somewhat the 
standards of maintenance that we now 
consider normal. In the extreme, we 
might find it impossible to handle traf- 
fic at the speeds now obtaining ; but if 
such a situation should arise, it would 
probably be comparable only to 
changes brought about in other in- 
dustries by the requirements of the 
defense program. 

We may face, though we hope to 
escape, the necessity of using some 
equipment not well adapted to rail- 
road use. During the last few months 
a large quantity of equipment has been 
purchased and used by contractors on 
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government projects. There must be 
an end some time for the need for this 
equipment, and, for a time at least, it 
may become available for use on the 
railroads. Even though a shovel or 
tractor or some other piece of grading 
equipment may not be just what we 
would buy if the usual market were 
open, and from the viewpoint of rail- 
road use not entirely suitable, we may 
be glad to get it in the emergency. 


Relief Measures Necessary 


In all, the situation does not look too 
bright, and we may well ask ourselves 
what measures can be taken to relieve, 
in so far as possible, the difficulties 
that appear to lie ahead. While the 
suggstions to follow are applicable 
particularly to the maintenance of 
roadway and track, and are directed 
to you as the supervisory officers in 
charge of such work, they may be con- 
sidered to apply also to the mainten- 
ance of buildings and other structures 
where equipment is involved. 

The introduction of mechanical 
equipment has, in many cases, outrun 
the organization and supervision nec- 
essary for securing the greatest pos- 
sible return on the investment. Too 


often, the supervising officer thinks of 





the machine only in terms of the num- 
ber of men it will replace; he gives 
little thought to the money invested in 
it, to that spent in maintaining it (un- 
less by chance that comes out of his 
allowance), or to whether its use is 
programmed in such a way as to util- 
ize it fully and produce the greatest 
possible volume of work. 


Must Make the Most 
of What We Have 


In preparing, for any undertaking, 
it is the current fashion to adopt a 
slogan. In facing our undertaking, | 
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suggest the slogan, ““Make the Most 
of What You Have.” I hear you say, 
“We always do that.” I will agree 
that you are adept at getting along 
with less than you think you should 
have, or less than what you would like 
to have. I know that as maintenance 
men you must be and are resourceful, 
and are accustomed to meeting emer- 
gencies with courage—but do you 
make the most of what you have? 

Let us examine this a bit, keeping in 
mind, as suggested before, that you 
may be delayed in getting additional 
machines or quite unable to secure 
them, and that you will certainly be 
delayed in getting repair parts for the 
machines you now have. 

My first inquiry is not directed to 
you alone, but to your supply depart- 
ment and to your management as well. 
Are you properly organized for servic- 
ing your equipment? For example, 
have you an adequate supply of repair 
parts on hand at your stores? When 
a machine is out of service for lack 
of a part that is worn out or broken, 
to secure that part from your stores 
stock by baggage shipment is one 
thing ; to get it from a manufacturer, 
possibly a thousand miles away, who 
can make delivery only when he gets 
a long-delayed shipment from some 


Machines Should 
Be Checked Regu- 
larly and Frequent- 
ly and all Neces- 
sary Repairs Made 


to Insure Their 
Most Efficient 
Operation 


other manufacturer, and who must 
meet priority requirements, is quite 
another. Between these two conditions 
may lie from one or two days to a 
month of idleness for the machine. 

I am not advocating hoarding, but 
I am suggesting one means of over- 
coming the abnormal delays that will 
result to your equipment if it is neces- 
sary to go to the manufacturer each 
time a replacement part is needed. In 
recent times of easy communication 
and fast transportation, we have, to 
some extent, grown into the unfortu- 
nate habit of leaving the company 
stores out of consideration in the 
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maintenance of our equipment. Un- 
fortunately, too, we have given little 
thought to the problem of repair parts 
in the purchase of our equipment, and 
in too many cases have bought one of 
each of the different makes available. 
It is too late to correct these conditions 
fully, but we can examine the situation 
carefully, and, where possible, protect 
the operation of our machines by 
maintaining a suitable stock of re- 
placement parts at our stores. 


Are Lubricants Available? 


November, 


In addition to the foregoing, are 
suitable lubricants readily available? 
With machines of many makes, sizes 
and types, many different types of oils 
and greases are required. While it 
is desirable that the number of types 
and grades of lubricants in stores 
stock be held to a minimum, it is es- 
sential, to avoid unnecessary wear of 
parts and to insure continuous service, 
that for each piece of equipment, 
lubricants be furnished that are fairly 
close in grade and quality to the manu- 
facturer’s specifications. 

But you say, “These things are not 
my worry, they belong to the supply 
department”—and the supply agent 
says the management will not permit 
any increase in the stock balance. 
True, to an extent, but whatever your 
job may be, you can often help. Per- 
haps a word from you to the right of- 
ficer, pointing out that you are having 
delays in securing parts, or that suit- 
able lubricants are not carried in stock, 
will finally reach the man who can say, 
“Yes, those materials should be 
stocked.” 

The man you approach in this re- 
gard will probably ask, “Was the need 
for that part discovered as soon as it 
should have been, and was the part or- 
dered promptly ?”, or, “Has the trou- 
ble with the oil or grease furnished 
been called to the attention of the 
proper officer previously?” Unless to 
such questions you can answer, “Yes 
Sir,” with truth and emphasis, it is 
evident that you are not making the 
most of what you have. 


How About Planning? 


My second inquiry is—Is your 
work planned carefully and a com- 
prehensive program made up with the 
view to keeping your machines, and 
perhaps the gangs with which they 
work, busy? I know this is often a 
district or system matter and _ that 
the final responsibility rests with the 
district engineer or the engineer 
maintenance of way. They are accus- 
tomed to considering the work and 
making the programs from the view- 
point of the district or the system. Do 

(Continued on page 782) 

















What We 


Face 


In Materials 


By E. A. CLIFFORD 
Chief Purchasing Officer 
Chicago & North Western System 


Tells roadmasters in convention of the government 
orders and priorities that are affecting, and which 
are certain to affect more seriously, the normal sup- 
plies of tools and materials for the railways, and 
urges their greatest cooperation in care and conser- 
vation to the end that adequate upkeep of their prop- 
erties will not be affected adversely by shortages 


WE are in a 
critical period 
and facing con- 
ditions that may 
be a great deal 
more serious as 
time goes on. 
Conditions that 
have no prece- 
dent in the 
world’s history, 
the dislocation 
of every phase 
of business, and even our very way 
of living, are in front of us today in 
a manner that was never known be- 
fore.. What the ultimate outcome 
will be, no one but the Great Creator 
knows. 

It is a time that requires all the 
skill and intelligence we possess, and 
even with our best efforts we will 
probably stumble along and progress 
by the way of trial and error. It is 
important that we keep in mind al- 
ways the part that we must play in 
this situation, and that is, the pres- 
ervation of the efficient operation of 
our great American railway systems, 
so important to our national security 
and the perpetuation of our normal 
way of living. 

One of the very important, if not 
the most important, matters for our 
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consideration at the moment, is our 
inability to obtain the necessary 
things to keep our railroads in prop- 
er and efficient condition to carry the 
load we expect to be heaped upon us. 
We have already taken many of the 
steps that have been and are still 
open to us, and we have made some 
progress, but as we go along we are 
encountering obstacle after obstacle 
that try our patience. We must not 
be discouraged, but rather must em- 
ploy our greatest intelligence and 
ingenuity to overcome them. 


Government Control of Materials 


Agencies have been set up, princi- 
pally the Office of Production Man- 
agement, for the purpose of control- 
ling and regulating the distribution 
of material that is so scarce at the 
present time because of its need for 
national defense purposes. From 
personal observation I have no hesi- 
tancy in saying that the many men 
employed in these agencies are work- 
ing hard, intelligently and carefully 
to find a way that will produce the 
greatest good for the greatest num- 
ber, having always in mind first, of 
course, our defense requirements, and 
second, in-so-far as possible, to pre- 
vent a complete reorientation of bus- 
iness methods and practices, and to 
avoid inflation. 

Those in charge of the control and 
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Maximum Service Must Be Exacted From 
Every Piece of Equipment and Material 


distribution of material generally did 
not jump at conclusions, but rather 
approached this colossal task step by 
step in a careful and painstaking 
way, taking each step carefully as to 
the result. Now, and speaking pri- 
marily of steel, they seem to have 
reached the last step by taking com- 
plete control of all steel to the end 
that all defense orders will be 
shipped before any civilian needs are 
provided for—and, of course, the 
railways are considered an arm of 
our national defense. 


Orders Issued 


The first order was known as Gen- 
eral Metals Order No. 1, which con- 
sisted of a form sent to each sup- 
plier for a tabulation of such items 
as he estimated would be needed that 
or the following month—items that 
had already appeared on the Priority 
Critical List. The purpose of this 
order was what might be considered 
a means of controlling the invento- 
ries of all users. The second step 
was known as the General Steel 
Preference Order, and the first one 
to intimate that the Office of Pro- 
duction Management was preparing 
to take a hand in the delivery, dis- 
tribution and issuing of priority or- 
ders to consumers and manufac- 
turers. 

Among the several orders that 
have been issued subsequently that 
are certain to affect railroad opera- 
tion and maintenance are: General 
Preference Order M-14, dealing with 
high-speed steel; Machine Tool Pri- 
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ority Order; Order M-5 and M-5-a 
affecting nickel-bearing steel; Gen- 
eral Preference Order P-8, Freight 
Car Construction and Repairs; Pref- 
erence Order M-9, affecting copper ; 
Preference Order M-15, affecting 
rubber; Preference Order M-11, af- 
fecting zinc; Preference Rating Or- 
der P-21, concerning material for the 
building, rebuilding and repairs of 
locomotives; General Steel Prefer- 
ence Order M-21, taking almost 
complete control of steel to the end 
that defense orders get the right of 
way; and Maintenance and Repair 
Rating Plan P-22, assigned an A-10 
rating. Orders with the prefix “M” 
indicate that the material affected is 
under government mandatory con- 
trol for defense purposes. 


Maintenance Affected 


Maintenance and Repair Rating 
Plan P-22-a is the order that applies 
generally to your branch of railroad- 
ing. This plan, issued and subse- 
quently withdrawn or delayed, was 
issued to several prominent indus- 
tries and the railroads, and provided 
an A-10 rating for all material re- 
quired for maintenance, repairs and 
renewals in the operation of these 
industries. It is assumed that this 


plan will soon be released, and it is 
my hope that when it is, we will get 


better than an A-10 rating. How- 
ever, it is my personal opinion that 
the A-10 rating, under present cir- 
cumstances, when and if granted, 
will be equally as good as the A-3 
has been. I mean by that, that the 
stricter control of steel should make 
a greater quantity of it available for 
defense needs than heretofore. 
General Steel Preference Order 
M-21 is the first order that actually 
puts the distribution of steel under 
mandatory control and places in the 
hands of the Office of Production 
Management complete control and 
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actual command of the industries 
that make or use steel. Under it, it 
can restrict the quantity of steel go- 
ing to any industry when steel pro- 
ducers are holding orders for defense 
material, and, as I see it, thereby 
controls the production of automo- 
biles, passenger buses, trucks, wash- 
ing machines, ice boxes, etc. It is a 
very potent order, with plenty of 
teeth, and one cannot visualize such 
power without realizing the respon- 
sibility placed in the hands of the 
Office of Production Management 
and the Director of Priorities—nor 
can one think of it without at the 
same time realizing the gravity of a 
situation that makes such severe tac- 
tics necessary. These orders also 
remind one of the necessity for the 
careful use of all materials and of 
their conservation for further use, 
and bring about a realization that it 
may at times be expedient, as well as 
prudent, to spend more money to put 
a tool or bar in proper condition for 
use than the cost of a new one, be- 
cause of the inavailability of the new 
material required. 


No Deliveries Guaranteed 


I hold no brief for or against the 
methods that are being employed, 
but I praise the painstaking efforts 
that are being made to carry out this 


A Careful and 
Frequent In- 
spection of 
Scrap Bins May 
Many Times Re- 
veal Much Us- 
able Material. 


colossal task and sympathize with 
those who are charged with the re- 
sponsibility of carrying out the Pri- 
ority system successfully. It must 
succeed, because I think that the suc- 
cess of our transportation system de- 
pends upon its successful solution. 
One thought that I wish to leave 
indelibly in your mind is the fact 
that to secure a priority rating does 
not by any means guarantee the de- 
livery of material. In fact, the A-3 
rating, which is the most favorable 
one assigned to us, means there are 
practically 15 ratings that enjoy a 
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better standing. This will give you 
an idea of how long we may have to 
wait for the things we need. 


Makes Suggestions 


To conserve what we have we 
must be more careful than ever; we 
must avoid misuse and unnecessary 
wear and breakage; we must do 
everything reasonable to protect 
material from rust and decay, to 
extend the life of material. I can 
think of many things to be done 
along these lines. Take, for instance, 
angle bars. These should be inspect- 
ed carefully before being discarded. 
Many of them might lend themselves 
to being repaired on the ground by 
welding, and a great many, if not 
the majority of them, will lend them- 
selves to reforming. 

The practice of cutting track bolts 
with acetylene torches when relaying 
rail should be discontinued as this 
positively destroys the bolts for fur- 
ther use. I am informed that a small 
amount of oil permits the removal 
of the nuts from track bolts with 
very little effort. On extensive jobs, 
bolting machines may be used. Un- 
der ordinary conditions, that might 
have been an extravagance, but not 
today. These things should be kept 
in mind because many normal 
sources of bolts have been cut off. 

Spikes, likewise, should be sorted 
carefully, and sorted on the job if 
possible to avoid sending in good 
spikes to the scrap bin. Those that 
can be reconditioned on the job 
should be sorted out to avoid the 
cost of additional handling and trans- 
portation. Speaking of scrap bins— 
a careful and frequent inspection of 
them may many times reveal usable 
material. I suggest that they be kept 
in mind as a possible source of occa- 
sional supply. Furthermore, a bolt 
threading and cutting machine can 
be used to advantage in salvaging or 
reclaiming bolts from large timber 
jobs, such as platforms and docks, 
saving in material, as well as in han- 
dling and transportation charges. 

In the case of welding, which you 
use so extensively today to keep your 
frogs, switches and crossings in serv- 
iceable condition, please keep con- 
stantly in mind that even though the 
cost of doing this work may fre- 
quently be greater than the value of 
new material, that is not the yard- 
stick today when new material may 
not be available at any price to keep 
our transportation system in good 
condition. Tools of all kinds too, 
should be watched with greater care 
than ever. It is extremely difficult, 
if not impossible, to get certain of 
them at the present time. All old 
tools should be returned to some cen- 
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tral point where they should be re- 
claimed for reuse by specialists. 
Even though it may be possible to 
get only one good tool out of two or 
three old ones, that is at least accom- 
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plishing something. Please adopt all 
necessary plans to accomplish these 
things at once. In so doing, we may 
be able to release material for de- 
fense or for other vital work. 





Spring Switch Mechanism 
Causes Freight Derailment 


IN THE early morning of March 13, 
a freight train on the Virginian was 
derailed at Kumis, Va., while mak- 
ing a facing point movement from 
the main line over a passing track 
switch which was equipped with an 
automatic spring switch mechanism, 
resulting in the death of the fireman 
and the injury of the head end brake- 
man. This accident, according to a 
report issued by the Interstate Com- 
merce Commission, was caused by 
failure of the oil buffer of the spring 
switch mechanism to function prop- 
erly, the failure being attributed to a 
torn timing valve screen in the buf- 
fer, which permitted solid particles 
in the oil to clog the timing valve 
port governing the return of the 
switch points to their normal posi- 
tion, and thus setting up a condition 
whereby the right switch point was 
in position for entry into the siding, 
while the left switch point was in 
position for movement over the main 
track. 

The train involved in the derail- 
ment was moving eastbound at a 
speed of approximately 28 m.p.h., 
the authorized speed for freight 
trains in this territory. At Kumis, 
a siding 5,489 ft. long parallels the 
main track on its south side, and it 
was at the west end turnout to this 
siding that the derailment occurred, 
the specific point being determined 
as 11 ft. 6 in. from the point of 
switch. 

The switch involved consisted of 
130-Ib. rail, two points 16 ft. 6 in. in 
length, 10 switch plates under each 
point, and 9 rail braces on each side. 
The wearing points of the switch 
were of manganese steel, 2 ft. 6 in. 
in length, and were reinforced by 
3¢-in. straps secured by 34-in. bolts. 
The points were connected by two 
switch rods 1 in. thick and 2% in. 
wide, spaced 24 in. apart. 

The switch stand involved was of 
the horizontal-throw automatic- 
spring type, located nine feet south 
of the center line of the track, and 
was equipped with two targets and 


a switch lamp. The switch itself 
was equipped with springs to pro- 
vide for automatic return of the 
points after wheels had trailed 
through them, and with an oil buffer 
to prevent the rapid return of the 
points between successive pairs of 
moving wheels. When the switch 
was lined normally, which was for 
movement on the main track, the 
springs were under sufficient com- 
pression to hold the point against 
the stock rail. : 

A distant switch signal was lo- 
cated 3,970 ft. west of the west 
switch, and was so connected in the 
switch circuit that when the switch 
points opened ;; in. or more, it dis- 
played caution. According to time- 
table instructions, locomotive engi- 
neers were permitted to proceed un- 
der control when this signal indi- 
cated caution, but were required to 
stop clear of the switch and to ascer- 
tain that it was in a safe condition 
for passage of their trains before 
proceeding over it. 

According to the report of the 
Commission, inspection of the track 
following the accident disclosed that 
each switch point was from 2 to 3 in. 
from its stock rail, and that there 
were abrasions on the outside sur- 
face of each point and on the inside 
faces of the engine truck wheels. 
This latter condition, the report 
stated, indicated conclusively that 
the switch points were open suffi- 
ciently to permit the engine to move 
on the two stock rails to a point 
where the gage between these rails 
became wide enough to allow the 
wheels to drop between the rails. 


Signal Indication in Dispute 


Whether the distant switch signal 
indicated proceed or caution at the 
time of the accident was a matter of 
dispute, the engineman contending 
that he received a clear signal, while 
the front brakeman stated that the 
signal was at the caution position. 
However, after the accident, the dis- 
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tant switch signal was tested thor- 
oughly and operated as intended. 
There was no condition disclosed 
that would cause this signal to dis- 
play proceed when the switch point 
was 4 in. or more from the stock 
rail. From these tests and the state- 
ment of the front brakeman, the 
Commission concluded that “It ap- 
pears probable that the signal dis- 
played caution for the train in- 
volved.” 

The last train to pass the point 
involved prior to Extra 101 was a 
westbound freight train that moved 
from the siding through the west 
switch, and thence to the main track, 
1 hr. and 27 min. before the accident 
occurred. Apparently, after the rear 
of the westbound train reached the 
main track, the switch points started 
to return to their normal positions, 
but stopped midway between the 
closed and opened positions and re- 
mained at this midway point until 
the derailment occurred. No object 
was found that might have fallen 
between the switch point and the 
stock rail, and the sliding plates of 
the switch were well lubricated and 
free of grit. 


Torn Oil Screen 


The oil buffer provided to prevent 
the rapid return of the switch points 
to their normal position contained a 
torn timing-valve screen. When the 
oil of the buffer was strained follow- 
ing the accident, particles were found 
that were too large to pass through 
the port in the timing valve. Un- 
doubtedly, according to the report, 
the torn screen permitted the par- 
ticles to block the port so that part 
of the oil could not pass from one 
side of the buffer piston to the other ; 
this condition causing the buffer to 
function improperly, which, in turn, 
affected the operation of the spring 
switch points. 

The switch involved was installed 
about three years prior to the time 
of the accident, and during its period 
of service the only attention given to 
it was the addition of oil to the sup- 
ply in the buffer. If this buffer had 
been inspected properly at reasonable 
intervals, the Commission stated, the 
torn screen and the foreign substance 
in the oil would, undoubtedly, have 
been discovered. It also stated that 
if the buffer had been maintained in 
proper condition for service, it is 
probable that the switch would have 
operated properly and the accident 
would have been averted. 

In the conclusion of the report, it 
was recommended that the railway 
submit to the Commission rules for 
installation, inspection and mainte- 
nance of spring switches on its lines. 
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Making the Most 
of What You Have 


(Continued from page 778) 


you have that viewpoint, however ? 
Did you pass along the word that the 
job at “A” could well wait until the 
machine was moved in for the one at 
“B” on the next subdivision? Or did 
you put out the thought that unless 
you got the machine this month, even 
though it required a move of 500 
miles and several days delay, you 
would probably have to “slow order” 
your whole territory? Unless you can 
get the district or system viewpoint, 
you will, in a large sense, prevent mak- 
ing the most of what you have. 

And you have certain machines 
regularly assigned to your territory. 
Are you giving careful thought to the 
making of the programs for these ma- 
chines, designed to get from them the 
greatest possible output? If you are 
not, you are not making the most of 
what you have. 

And again I inquire—Are you keep- 
ing in close touch with your machines ? 
Do you know that the operators are 
doing a good job in handling them; 
that they have been properly instruct- 
ed as to their lubrication; that they 
have been provided with the necessary 
lubricants ; and that they are alert to 
discover any parts that are becoming 
worn or are showing indications of 
early failure? And when they advise 
you that certain parts are needed, do 
you place orders immediately through 
the proper channel, and then follow 
through for as prompt delivery as is 
consistent with present conditions? 
Do you see that your machines are 
checked regularly and frequently by 
the maintainer, and that adjustments 
and minor repairs are made to insure 
their most efficient operation? And 
do you know that the maintainer also 
is watchful to discover parts that may 
fail? Unless you can answer these 
questions in the affirmative with truth 
and emphasis, your supervision is fall- 
ing down and you are not making the 
most of what you have. 


Is There Close Co-operation? 


A number of men may be concerned 
with the operation of a specific ma- 
chine—the supervising officer, the 
maintainer, the operator and, perhaps, 
a foreman. Is there complete and cor- 
dial co-operation on the part of all 
these men? It must be assumed that 
they all appreciate the importance of 
keeping the machine at work, whether 
it be a unit working alone, or one on 
which the progress of a large gang de- 
pends. If there is lack of co-operation 
or any tendency toward evading re- 
sponsibility, these men as a group are 
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not making the most of what they 
have. 

Perhaps your railroad is not in need 
of any of these corrective measures. 
Perhaps your purchasing department 
has withstood the pressure put upon 
it to buy machines of all makes off- 
ered, and, by standardizing, has sim- 
plified the handling of repair parts. 
Perhaps your store is well stocked 
with parts and lubricants needed to 
protect the operation of your ma- 
chines. Perhaps your supervision and 
your planning are 100 per cent effec- 
tive and there is complete co-operation 
on your road in the handling of your 
machines. If that is so, you are, in- 
deed, making the most of what you 
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have, and you can well say, “You are 
not talking to me.” However, I be- 
lieve that I know the equipment situ- 
ation on the railroads of the country 
well enough to say that if we are to 
make the most of what we have, many 
of us must plan better, supervise more 
intelligently and co-operate with our 
associates more completely. 

We cannot hope that even the doing 
of all of the things that I have men- 
tioned will relieve all the difficulties 
that we face, but we can expect con- 
fidently that in making the most of 
what we have, we, in the use of our 
equipment, will develop a productive- 
ness far greater than we had consid- 
ered possible heretofore. 





The author, 
President of the 


New York Central 


System 





— ENTHUSIASM 


BY F. E. WILLIAMSON 


THE other day a famous psycholo- 

gist, discussing Army aptitude tests, 
remarked that I. Q. tests, while helpful, 
have one important shortcoming: They 
fail to measure “emotional drive.” Ac- 
cording to I. Q. tests, or any other 
known form of measuring ability, a 
man with a low score is usually rated as 
fit only for menial jobs, while a high 
score is considered practically a guaran- 
tee of success. 

You and I know how misleading that 
is. I have seen men with low I. Q.’s sud- 
denly “set on fire’ by a new idea or a 
new kind of work. It gives them ‘“‘emo- 
tional drive,” which, like live steam, 
sends them on to great success. And I 
have seen men with high I. Q.’s fail 
miserably. 

The indispensable ingredient? Psy- 
chologists may call it “emotional drive,” 
but you and I know it as “‘enthusiasm.” 
And no test yet devised can accurately 
measure enthusiasm, any more than one 
can measure courage on a yardstick, or 
beauty in a test tube. 

The longer I live, the more certain I 


am that enthusiasm is the little-recog- 
nized secret. The difference in actual 
skill and ability and intelligence be- 
tween those who succeed and those who 
fail is usually neither wide nor striking. 
But if two men are nearly equally 
matched, the man who is enthusiastic 
will find the scales tipped in his favor. 
And a man of second-rate ability with 
enthusiasm will often outstrip one of 
first-rate ability without enthusiasm. 

Primarily, enthusiasm means believ- 
ing in your work and loving it, be it 
digging a ditch or directing a great 
company. To an enthusiastic man, his 
work is always part play, no matter 
how hard or demanding it is. Whether 
a mill whistle or a platinum watch tells 
him it is five o’clock, he continues to 
devote his intelligence and imagination 
to doing better work. If a man be in 
this frame of mind, he is bound for the 
stars and success. 

Emerson wrote: “Nothing great was 
ever achieved without enthusiasm.” 
That is more than a well-turned literary 
phrase; it is a road map to success. 
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Reproduced, with permission, from the July, 1941 issue of The American Magazine. 








The New Bridge Over the 
Sacramento River, at Redding, 
Cal., on the Line Diversion of 











the Southern Pacific Around * a 


Shasta Reservoir in Northern 
One of 
Major Bridges on this Line. 
Diversion, Is 4,347 Ft. Long 


California, 


Hold Three-Day 


vention in Chicago on 
October 14-16, With An 
Intensive Program Cov- 
ering Methods, Ma- 
terials, Equipment, 
Labor and Protection 
Against Sabotage 


Eight 


Con- 


Bridge and Building Officers 


Gird to Meet New Problems 
of the Emergency 


Following is a running report of the 
convention activities, including the 
seven committee reports presented, 
the opening address by M. J. 
Gormley, and reference to the con- 
structive exhibit of materials and 
equipment presented by the Bridge 
and Building Supply Men’s Assn. 





CULMINATING 50 years of ac- 
tivity, the American Railway Bridge 
and Building Association held its 
forty-eigth* annual convention at the 
Hotel Stevens, Chicago, on October 
14-16, with a highly constructive pro- 
gram and renewed determination 
among its members to meet their en- 
larging problems in the most effective 
manner, and to co-operate with man- 
agement and the government to the 
fullest extent in meeting the growing 


*No annual conventions were held in 1931, °32 
and ’33. 


needs of the country for adequate, 
fast and dependable rail transporta- 
tion, with maximum safety. The pro- 
gram, designed to meet the most 
pressing problems of bridge, building 
and water service men, included seven 
addresses and an equal number of 
committee reports, as well as several 
special features, and was divided into 
sessions on Labor in a Period of 
Defense Activity, Buildings for a 
Streamlined Era, Materials in a Pe- 
riod of National Defense, and Water 
Service in an Era of Change. 

All together, 215 railway men from 
roads widely scattered over the United 
States registered their attendance and 
took part in the meeting, the value of 
which was enhanced materially by a 
concurrent exhibit of bridge, building 
and water service equipment and sup- 
plies presented by the Bridge and 
Building Supply Men’s Association in 


the exhibition hall adjoining the con- 
vention room. 

Lending support also to the associa- 
tion, four committees of the American 
Railway Engineering Association and 
the Executive committee of the Amer- 
ican Wood-Preservers’ Association, 
held meetings in Chicago during 
the convention. The A.R.E.A. com- 
mittees which met were those on 
Wood Preservation, Buildings, Wood 
Bridges and Trestles, and Iron and 
Steel Structures. All sessions of the 
convention were presided over by 
H. M. Church, president of the asso- 
ciation, and general supervisor bridges 
and buildings, Chesapeake & Ohio. 


A “Brass Tacks” Program 
The convention was opened by 


M. J. Gormley, executive assistant, 
Association of Americaa Railroads, 


Si SGN a SING cee ae a Lal et ARE Site Ale EA at THY Hains aR 


ee eb 


il teen 










































ea 




























784 


who, in an inspiring address, de- 
scribed the tasks that lie ahead of the 
railways, and called upon the mem- 
bers of the association to do their 
part in carrying out these tasks suc- 
cessfully. Other addresses were made 
by C. E. Smith, vice-president, pur- 
chases and stores, New York, New 
Haven & Hartford, on What We Are 
Facing in Materials; by P. O. Ferris, 
chief engineer, Delaware & Hudson, 
on Maintaining Forces in a Period of 
Widespread Demand for Skilled La- 
bor; by A. O. Lagerstrom, architect, 
Chicago, Milwaukee, St. Paul & 
Pacific, on Railway Buildings in a 
Changing Age; by G. A. Haggander, 
assistant chief engineer, Chicago, Bur- 
lington & Quincy, on What We Can 
Do in the Face of Shortage; and by 
A. E. Pierce, engineer water sup- 
ply, Southern, on Modernizing Water 
Service Facilities to Meet Modern 
Operating Conditions. Technical re- 
ports were presented on The Protec- 
tion of Bridges and Roadway from 
River Bank Erosion ; The Possibilities 
of Off-Track Equipment in Bridge 
Construction and Maintenance; The 
Maintenance and Repair of Bridge 
and Building Equipment; Moderniz- 
ing Small Stations to Meet Present- 
Day Requirements ; Welding in Water 
Service ; Efficient Methods of Trans- 
porting Bridge, Building and-Water 
Service Gangs; and Recent Develop- 
ments in Paint Removal. 

Special features of the program in- 
cluded an evening session on Tuesday, 
commemorating the Golden Anniver- 
sary of the association, which was 
addressed by C. R. Knowles, super- 
intendent of water service, Illinois 
Central system, and a past-president 
of the association, on A Half Cen- 
tury’s Achievements ; motion pictures 
of the collapse of the Tacoma Nar- 
rows bridge; the annual luncheon on 
Wednesday, with 247 members and 
guests in attendance, who were ad- 
dressed by E. P. Coffey, chief of tech- 
nical laboratory, Federal Bureau of 
Investigation, Washington, D. C., on 
The Protection of Railroad Struc- 
tures Against Sabotage; and the an- 
nual banquet of the association on 
Wednesday night, jointly with the 
Bridge and Building Supply Men’s 
Association, which was attended by 
222 persons. Still another feature of 
the convention was a “Summing Up” 
address at the final session on Thurs- 
day afternoon, by Armstrong Chinn, 
chief engineer of the Alton, and a 
past-president of the association, who, 
in a comprehensive way, reviewed the 
many constructive ideas developed 
during the convention. In his con- 
cluding remarks, Mr. Chinn said that 
among the many things learned at the 
convention were, that we must keep 
trains moving; must minimize slow 
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orders ; must help prevent a car short- 
age by unloading materials promptly ; 
must conserve equipment and mate- 
rials and get the most out of them; 
must maintain our forces to permit 
doing our work effectively and effi- 
ciently; must protect our properties 
and equipment from destruction by 
wear, neglect and sabotage; and must 








H. M. Church 
President 





As division engineer, district engi- 
neer and assistant engineer mainte- 
nance of way on the’ Baltimore 
& Ohio Southwestern (now a part 
of Baltimore & Ohio), and, since 
| July, 1929, general supervisor of 

bridges and buildings on _ the 
| Chesapeake & Ohio, Mr. Church 
| has had wide experience in all 
| phases of bridge and building con- 
| struction and maintenance. He has 
| been a member of the association 
for many years and served as third 
vice-president and second vice- 
president prior to his election as 
president at last year’s convention. 








carry on our everyday maintenance 
operations without interruption, and 
do it more cheaply than ever before. 


R. E. Dove Elected President 


In the election of officers for the 
ensuing year, R. E. Dove, assistant 
engineer, Chicago, Milwaukee, St. 
Paul & Pacific, Chicago, and first 
vice-president of the association, was 
elected president; F. H. Soothill, 
chief estimator, Illinois Central sys- 
tem, Chicago, was advanced from sec- 
ond vice-president to first vice-presi- 


1941 


November, 


dent; G. S. Crites, division engineer, 
Baltimore & Ohio, Punxsutawney, 
Pa., was advanced from third vice- 
president to second vice-president; 
A. M. Knowles, assistant engineer 
structures, Erie, Cleveland, Ohio, was 
advanced from fourth vice-president 
to third vice-president; and Neal D. 
Howard, managing editor, Railway 
Engineering and Maintenance, Chi- 
cago, was elected fourth vice-presi- 
dent. In addition, A. G. Shaver, con- 
sulting engineer, Chicago, was elected 
secretary, and F. E. Weise, chief 
clerk to the chief engineer, Chicago, 
Milwaukee, St. Paul & Pacific, Chi- 
cago, was re-elected treasurer. 

Three new directors were also 
elected to serve for two years: J. L. 
Varker, supervisor bridges and build- 
ings, Delaware & Hudson, Carbon- 
dale, Pa.; L. E. Peyser, assistant 
architect, Southern Pacific, San Fran- 
cisco, Cal.; and Martin Meyer, super- 
visor bridges and buildings, Chicago 
& Western Indiana, Chicago. 

The secretary’s report showed that, 
including 50 new members who joined 
during the year, there are 594 mem- 
bers of the association in good stand- 
ing. Chicago was selected as the 1942 
convention city. 


New Subjects 


The subjects selected for study by 
committees during the ensuing year 
are: Wearing Surfaces for Building 
Floors, Platforms and Roadways; 
Rail Fastenings on Bridges, Pits and 
Turntables; Meeting the Demands 
for Increased Water Supplies in Fast 
Freight Service; Preventing Acci- 
dents Among Bridge and Building 
Employees; The Repair of Steel 
Bridges ; The Conservation of Bridge, 
Building and Water Service Mate- 
rials; Piles and Pile Driving; and 
The Cleaning of Masonry Buildings. 

In following columns are presented 
all of the committee reports, with ab- 
stracts of the discussions which fol- 
lowed, as well as abstracts of the ad- 
dresses by President Church and 
Messrs. Gormley, Knowles and Lag- 
erstrom and of greetings extended 
by officers of the American Rail- 
way Engineering Association, the 
Roadmasters’ Association, and the 
Bridge and Building Supply Men’s 
Association. The addresses by Messrs. 
Smith, Coffey, Ferris, Pierce and 
Haggander will appear in later issues. 


Greetings Extended 


Greetings from the American Rail- 
way Engineering Association were ex- 
tended to the convention by H. R. 
Clarke, engineer maintenance of way 
of the Chicago, Burlington & Quincy, 
and second vice-president of that as- 
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sociation, speaking for F. L. C. Bond, 
vice-president and general manager 
of the Central region of the Canadian 
National, and president of the asso- 
ciation, who was unable to be in at- 
tendance. In his remarks, Mr. Clarke 
referred to the greater difficulties con- 
fronting bridge and building men to- 
day, as compared with a year ago, but 
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way, Chicago & Western Indiana— 
Belt Railway of Chicago, brought 
greetings, and called for the closest 
co-operation between members of the 
two associations in the interest of 
solving the increasingly acute prob- 
lems that lie ahead. He pointed out 
that with such co-operation, “there is 
not the slightest doubt but that the 
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plishment of bridge and building anu 
roadway men during the lean years of 
the depression, with limited manpower 
and materials, and in spite of in- 
creased train speeds, he said: 

“Now again we are being called up- 
on to assist the operating department 
to transport, promptly and efficiently, 
the materials needed in the national 
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Secretary 


said that it appeared likely that the 
days ahead would bring other and 
still more difficult problems, not alone 
for bridge and building men, but for 
the railway industry as a whole— 
problems which, he said, “must be 
solved.” That bridge and building 
men have the ability to measure up to 
any increased responsibilities that may 
be thrust upon them, he was certain. 
“Bridge and building men are not 
scared,” he said. “They have done a 
splendid job in the past, and are ready 
to do it again. They know what the 
problems are, and, being forewarned, 
are forearmed.” 

Speaking for the Roadmasters’ As- 
sociation, A. B. Hillman, its presi- 
dent, and engineer maintenance of 


Second Vice-President 


F. H. Soothill G. S. Crites 


Bridge and Building Association 
Officers 1940-41 


H. M. Church, president, general supervisor bridges 
and buildings, C. & O., Richmond, Va. 


R. E. Dove, first vice-president, assistant engineer, 
C. M. St. P. & P., Chicago. 


F. H. Soothill, second vice-president, chief estimator, 
I. C., Chicago. 


G. S. Crites, third vice-president, division engineer, 
B. & O., Punxsutawney, Pa. 


A. M. Knowles, fourth vice-president, assistant engineer 
structures, Erie, Cleveland, Ohio. 


F. O. Whiteman, secretary, Chicago. 


F. E. Weise, treasurer, chief clerk to chief engineer, 
C. M. St. P. & P., Chicago. 


Executive Committee 


A. E. Bechtelheimer, past president, 

bridge engineer, C. & N. W., Chicago. 
(Term Expires October, 1941) 

N. D. Howard, managing editor, Rail- 
way Engineering and Maintenance, Chi- 
cago. 

L. G. Byrd, supervisor bridges and 
buildings, M. P., Poplar Bluffs, Mo. 

K. L. Miner, supervisor bridges and 
buildings, N. Y. C., Albany, N. Y 

(Term Expires October, 1942) 

R. E. Caudle, assistant engineer struc- 
tures, M. P., Houston, Tex. 

I. A. Moore, trainmaster, C. & E. L, 
Salem, II. 

W. A. Sweet, general foreman bridges 
and buildings, A. T. & S. F., Newton, Kan. 








men in the maintenance of way and 
structures departments will rise to the 
emergency as they always have in the 
past.” After referring to the accom- 
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defense program. This time, to keep 
cars rolling, our work must be car- 
ried on without hindrance to that de- 
partment. There must be no interfer- 
ence with the operation of trains. We 
must do our work with a minimum 
amount of power and a minimum 
number of cars—and the cars that we 
do use, must be kept moving.” 

C. C. Rausch, representative, Dear- 
born Chemical Company, and presi- 
dent of the Bridge and Building 
Supply Men’s Association, extended 
greetings from that association, and 
urged those present to profit to the 
fullest extent from the exhibit being 
held in conjunction with the conven- 
tion. “The representatives of those 
companies exhibiting are here to help 
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you solve your problems,” he said, 
‘“‘and are anxious to answer any ques- 
tions that you may wish to ask.’ 


Celebrate Golden Anniversary 


Appearing on the Golden Annivers- 
ary program on Tuesday night, at 
which many lantern slides of “old 
timers” and early convention groups 
were shown, C. R. Knowles, super- 
intendent of water service of the IIli- 
nois Central system, and president of 
the association in 1922, spoke, in 
part, as follows: 

“The American Railway Bridge 
and Building Association was 50 
years old on September 25, and, with 
the exception of the Roadmasters’ 
Association, is the oldest railway 
maintenance of way organization in 
existence. The founders of our asso- 
ciation were imbued with the belief 
that there was a need for an organiza- 
tion of this kind, where they could 
meet and exchange ideas borne of 
their combined knowledge and ex- 
perience, and through this communion 
of ideas, help to insure the advance- 
ment of knowledge pertaining to the 
design and construction of railway 
bridges, buildings and other struc- 
tures. 

“The result of the work of our 
association during the last 50 years 
indicates that it was founded upon 
sound principles. In looking back 
over its Proceedings, which record its 
work from year to year, one is deep- 
ly impressed with the immense 
amount of work that has been accom- 
plished. 

The various reports as published 
year by year cover a wide field deal- 
ing with all branches of bridge, build- 
ing and water service work, and are 
accepted generally as text books of 
concise and practical information per- 
taining to these subjects. It is neces- 
sary to follow the work of the associa- 
tion throughout its 50 years of life in 
order to appreciate the progress that 
has been made in the branches of rail- 
road service represented by this or- 
ganization. 

“Contact of the association with 
manufacturers in the field has always 
been pleasant and harmonious. This 
relationship, with its exchange of 
ideas between members of our associ- 
ation and manufacturers has gone far 
toward the development and applica- 
tion of materials, methods and up-to- 
date equipment used in bridge, build- 
ing and water service work.” 

There has been remarkable ad- 
vancement in the design and con- 
struction of railway structures dur- 
ing the last half century, and in this 
our association has had no small part. 

“To quote from q past-president of 
the association: aThrough all the 
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transformation, all the evolution, our 
association remains today unchanged 
in the fundamental objects and prin- 
ciples for which it has always stood. 
Any institution which can prevail 
through so long a period of incessant 
and radical change, compels more 
than passing notice. It must be worth- 
while. The high purpose and noble 
ambition of the individual in duty 
well done can alone render enduring 
any composite organization such as 
this, and thus has the association 
grown and prospered. Well may we 
be proud of the enviable position our 
association occupies.’ 

“Although we can well be proud of 
the work of our association and the 
position it occupies in the railway 
field today, our work is not finished ; 
it is hardly begun. Although the prog- 
ress and development during our 50 
years of existence have been remark- 
able, they are but little as compared 
with what we may expect in the 
future. The coming years promise 
even more progress, with which we 
must keep pace if we are to keep up 
with the procession of time. We have 
little to fear, however, if we will fol- 
low the same spirit of loyalty and de- 
votion to duty that have been the 
outstanding characteristics of the 
membership of this association 
throughout the last 50 years.” 


President Church’s Address 


In his presidential address, Presi- 
dent Church reviewed the changing 
problems that have ‘faced bridge, 
building and water service men over 
the years, and the increased demands 
now being imposed upon them by 
changes in operating methods and 
the huge defense efforts of the coun- 
try. He also called for closer co- 
operation between employees and 
management, and for an expansion of 
the benefits of the association through 
increased membership and more in- 
tensive participtaion in its work. 

Speaking of changed practices in 
bridge and building work, and of 
present-day demands, Mr. Church 
said. in part, as follows: 

“Bridge renewals and repairs must 
he programmed and scheduled to pro- 
vide’ structures of a more permanent 
character. Untreated timber must give 
way to treated timber. Buildings used 
by the traveling public must be re- 
conditioned and improved through the 
use of new materials and equipment 
to provide an inviting atmosphere. 

“Recent typical building improve- 
ments are characterized by the use of 
many new materials, such as glass 
blocks, stainless steel, aluminum, 
chromium, and rubber in many color- 
ful combinations. Asphaltum and 
asbestos combination wallboards and 
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plywood are also being used to a 
greater extent. Creosoted and salt- 
treated gum wood (permitting the 
probable increased use of the less 
durable hardwoods), creosoted wood 
blocks, steel plates, and many con- 
crete and bituminous products, pos- 
sess many advantages. There is also 
a trend toward modern doors of gen- 
erous width, that will facilitate the use 
of tractors, motor trucks and trailers. 

“As in the case of buildings, mark- 
ed advance has been made in bridge 
construction and maintenance, in- 
volving new materials, power tools 
and machines. Tubular piles for 
foundations, aside from their other 
advantages, have expedited the use 
of off-track equipment. Steel plates 
of the ‘H’-section type, and rein- 
forced concrete piles, have brought 
about new practices in the design of 
piers and abutments. Flat-slab bridge 
decks and solid plate floors on steel 
spans, without ballast, are increasing 
in use. Modern fuel and water sta- 
tions have outstanding economic ad- 
vantages. 

“The progress that has heen made 
in water stations is exemplified in the 
water station of modern design, the 
introduction of automatic pumping 
facilities, and the great strides that 
have been made in water treatment. 
At a recent meeting, the Master 
Boiler Makers’ Association reported 
that 262,500,000 Ib. of scale-forming 
solids are being removed annually 
from locomotive boiler water sup- 
plies through treatment, resulting in 
a reduction of approximately $35,- 
125,000 annually in the cost of oper- 
ating and maintaining locomotives. 
All of these improvements have been 
made, and must continue to be made, 
in the face of active competition, 
higher costs of materials and labor, 
and lower freight and passenger 
rates.” 

At another point in his address, 
Mr. Church emphasized the impor- 
tance of the supervisor and foreman, 
and their responsibility in seeing that 
their men understand and co-operate 
in carrying out the contractural ob- 
ligations between management and 
employees. “They are in direct con- 
tact with the workman,” he said, “and 
on them rests the responsibility of 
seeing that the rules and working 
conditions are maintained and ap- 
plied in a fair and reasonable man- 
ner. I invite your attention to the 
thought that when supervisors and 
workers understand what manage- 
ment is doing, and the reason for its 
policies, the reward is a degree of co- 
operation that cannot be obtained to 
the same extent by any other means.” 
Continuing, he said, “The results of 
proper co-operation between labor 
and management are increased indus- 
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trial efficiency, lower costs, and a 
general trend toward a better eco- 
nomic system in which it is possible 
for both employees and management 
‘'to enjoy a sense of satisfaction in 
their jobs.” 

At another point in his address, 
speaking of the need for the conserva- 
tion of equipment and materials in 
the face of the shortages that are 
developing as the result of our na- 
tional emergency, Mr. Church offered 
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the following suggestions: Make the 
most of what you have; conserve 
man-hours; employ the most econ- 
omical methods to do your work ; take 
advantage of modern materials avail- 
able; secure the greatest output from 
your present equipment and tools ; in- 
crease the output of your men per 
man-hour; and withal, do not over- 
look the fact that under the increased 
speed of traffic prevailing, safety must 
have first consideration. 


M. J. Gormley Appraises the 
Tasks Ahead, in Opening Address 


OPENING the convention, M. J. 
Gormley, executive assistant, Associ- 
ation of American Railroads, speaking 
on The Tasks That Lie Ahead of Us, 
decried the statements of “soothsay- 
ers” in Washington as to the inability 
of the railways to handle the traffic 
during the present emergency, cited 
the record of the railways to date and 
the statements of members of the In- 
terstate Commerce Commission to the 
contrary, and predicted anew that the 
railways will not fail to meet the re- 
quirements for rail transportation in 
1942, unless they are prevented by 
governmental agencies from obtain- 
ing the necessary materials for the 
construction of new equipment and 
for the repair of equipment already 
on hand. Citing examples of state- 
ments of those who have predicted the 
falure of the railways to meet the 
demands, Mr. Gormley said: 

“T see no particular objection to 
statements of this character being 
made, providing shippers, the people 
most concerned, will keep in mind the 
source or basis upon which they are 
made, and how much consideration 
they should be given in the handling 
of their own business. Unless this is 
done, they are liable to create hysteria 
on the part of the shipping public 
about a possible shortage of transpor- 
tation, which, in turn might cause 
the shipment of more traffic than can 
be unloaded promptly at destination, 
thereby creating a so-called bottleneck 
in transportation by the forced use of 
cars for storage purposes—which is 
the only way a bottleneck can be 
created.” 

For a statement of what has ac- 
tually been accomplished by the rail- 
ways in spite of the warnings by 
alarmists, Mr. Gormley quoted from 
a recent address by Joseph B. East- 
man, chairman of the I.C.C. as fol- 
lows: 

“The railroads have functioned ad- 
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mirably and they have had wonderful 
co-operation from the shippers of the 
country. The air has been full of dire 
forebodings of a breakdown of rail- 
road service, but thus far the prophets 
of disaster have been pleasantly dis- 
appointed, and I think it fair to say 
that the railroads have performed as 
well as any part of the national de- 
fense mechanism.” 

“Certainly,” Mr. Gormley com- 
mented, “Commissioner Eastman 
could not be accused of overstating 
the case when he says the railroads 
have performed as well as any part 
of the national defense mechanism.” 

Turning to what is ahead for the 
railways in the way of traffic, he said, 
in part, as follows: 

“The Shippers Advisory Boards 
make quarterly estimates of the cars 
they expect to ship. For the last quar- 
ter of this year their estimate is 11.8 
per cent above the same quarter of 
1940. Assuming that the Advisory 
Boards’ estimate for the loading in 
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this quarter will prove to be correct, 
then the loadings for the year 1941 
will be approximately 42,184,000 cars. 
The estimate of the Research bureau 
of the Office of Production Manage- 
ment is that 46,400,000 cars will be 
loaded this year. If the Advisory 
Boards’ estimates are correct, then the 
OPM’s estimate will prove to have 
been 10 per cent too high, or ap- 
proximately 4,216,000 cars more than 
will actually be loaded. On the other 
hand, the estimate made by the Car 
Service division of the Association of 
American Railroads will, on this same 
basis, prove to be 1,285,000 carloads, 
or 3 per cent, less than the actual 
carloadings. 

“Tn trying to get some idea of what 
the task ahead of us really is, let us 
take the estimate of OPM’s Research 
bureau for 1942. This estimate shows 
that carloadings will exceed 1941 by 
10 per cent. If we apply this 10 per 
cent increase to the actual loadings 
for 1941 as now estimated by the Ad- 
visory Boards, then the estimate of 
the carloadings for 1942 will be 46,- 
400,000 carloads, instead of 51,100,- 
000 as shown by the OPM Research 
Bureau’s figures. In other words, on 
the basis of the information available 
today, and using the figures that I 
have referred to, we will load 4,216,- 
000 more cars than we did in 1941. 
As a matter of fact, however, no one 
knows whether the present rate of 
increase in traffic will continue. At the 
same time, no one knows how much 
the production for defense will cur- 
tail other traffic. 

“Tn this connection, it should be un- 
derstood that the Research bureau of 
the OPM did not estimate the less- 
than-carload traffic—that was esti- 
mated by ourselves and added to their 
figures for carload traffic in order to 
give the complete picture.” 

“In September, 1939, less than 
three weeks after the war broke out 
in Europe, the rilroads told the pub- 
lic that rail transportation would be 
adequate for the traffic then in pros- 
pect, and that any additional equip- 
ment which might be needed as de- 
mands developed, would be acquired. 
They have made good on this state- 
ment to date, and they will continue to 
make good unless they are pre- 
vented by the government from ob- 
taining the necessary materials for 
the repair of their present equipment, 
and for the construction of the new 
equipment needed. 

“According to the latest figures, 
the railroads, during 1941, to and in- 
cluding September 30, have put 55,- 
658 cars and 425 locomotives in serv- 
ice. In addition, they now have on or- 
der 88,829 cars and 671 locomotives.” 

As an indication whether these and 
other steps taken by the railways will 
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be adequate, Mr. Gormley, in closing, 
quoted from an address by Commis- 
sioner J. M. Johnson of the Interstate 
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Commerce Commission, as follows: 


“With a fair break in priorities for 
new cars, the railroads will be able 


Maintenance and Repair of 
Bridge and Building Equipment 


THIS subject is a very live one to- 
day. The mechanization of bridge 
and building gangs is of comparatively 
recent origin, but it has expanded so 
rapidly that the proper care of equip- 
ment has become of major importance. 
It has been handled on the railroads, 
for the most part, like “Topsy”—it 
“just growed” ; and bridge and build- 
ing officers are aware of the resultant 
inconsistencies and abnormal develop- 
ment that exist in this regard, as they 
always are of anything that “just 
grows.” 

That there is a real necessity for 
the effective and efficient maintenance 
of such equipment is beyond question. 
The investment in equipment must 
earn a profit, and this profit must not 
be lost by inefficient machines, costly 
delays to large gangs, accident and in- 
jury expenses due to machine failure, 
unnecessarily large expenditures for 
repairs, or shortened service life due 
to improper care. An idle machine is 
a frozen asset and a broken-down ma- 
chine is an actual liability. We all 
know what it means to have a machine 
fail, and to have to resort to hand 
labor and obsolete methods to com- 
plete a job—the added cost, the addi- 
tional time required, and, in some 
cases, the impossibility of completing 
the job until the machine is repaired 
or replaced with a similar unit. This 
is extremely serious when it inter- 
feres with the movement of trains. 


Systems Vary 


Many roads have made extensive 
studies and have established expertly 
engineered systems to acquire the high 
standard of machine maintenance 
necessary for dependable perform- 
ance. These systems vary greatly in 
their organization and personnel, and 
in the way they “tie in” with other 
departments. On some roads all re- 
pairs to all types of equipment are 
made by the mechanical department. 
On others, only extensive repairs to 
heavy work equipment are handled 
by that department, and repairs to 
other types of machines and tools are 
made by other departments. 

A few roads hate organized special 
departments exclusively for this pur- 


Report of Committee 





Martin Meyer 
Chairman 





pose. The activities of these special 
departments are under the direction 
of the mechanical department on some 
roads, while on others they come un- 
der the engineering department. Such 
a special organization, directed by the 
maintenance engineer and having a 
personnel specially trained for the 
work it has to do is, without doubt, 
the ideal. It requires considerable in- 
vestment for tooling and housing, but, 
on large roads with many items of 
equipment (sometimes numbering 
many thousands), such an organiza- 
tion is justified. It offers many ad- 
vantages. Its primary purpose is the 
maintenance of work equipment, and 
it is only reasonable to expect that the 
results secured will be better than 
those obtained in a department in 
which such work is secondary. Its 
men are more familiar with the de- 
sign and construction of the machines 
they work on; in fact they are, or 
become, experts in its repair. Further- 
more, they are in closer contact with 
the equipment and, therefore, are in 
a position to know how it is used and 
what is expected of it. The work of 
such a special organization can be 
programmed to the best advantage of 
the department using the equipment. 

Where the size of the road or the 
number of units to be maintained is 
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to handle whatever volume of traffic 
there will be next June, when the 
load may be expected to be heavy.” 


not large enough to justify such a 
special department, the next best 
arrangement is for the mechanical 
department to perform the heavier 
repairs and complete overhauling 
work, thus eliminating the expense of 
the larger items of tooling and hous- 
ing. This has the decided disad- 
vantage of dividing the responsibility 
for the proper maintenance of the 
equipment. Furthermore, with the 
mechanical department, the work is 
secondary in importance to the main- 
tenance of operating equipment. Most 
small roads have found that, from the 
standpoint of investment and cost, it 
is necessarily best to have the shop 
repair of their equipment handled by 
the mechanical department. 

Shop repairs are, for the most part, 
handled on a system basis, whether 
they are done by the mechanical de- 
partment or by a separate organiza- 
tion. This avoids the duplication of 
tooling and housing at several loca- 
tions, and affords better control of 
operations because the repairs are cen- 
tralized. In addition, cost records can 
be kept with greater accuracy, and the 
personnel can be kept more fully occu- 
pied and brought to a higher degree 
of efficiency. The great distances that 
equipment must be shipped on the 
longer roads under such a system shop 
basis, however, with the loss of time 
and the expense incurred, have 
prompted some roads to establish sev- 
eral shops, strategically located. Under 
such conditions, duplication of tooling 
and housing can be justified. In fact, 
in the case of the larger roads having 
a large amount of equipment, some 
argument can be found for handling 
its repair even on a division basis. 


Programming Repairs 


Considerable effort is being directed 
toward programming equipment re- 
pairs, but it seems quite evident that 
an absolutely rigid program cannot be 
adhered to. Identical machines will not 
require identical repairs in an identi- 
cal length of time; and it does not 
seem practical, therefore, to program 
repairs beyond that of seasonal ma- 
chines that can be inspected, and the 
repairs found necessary made during 
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the off-season when the machines are 
not being used. There is some danger 
of over-maintaining machines that are 
sent in periodically or on a definite 
program, because, unless supervision 
is keen, there might be a tendency to 
completely overhaul them when their 
condition doesn’t warrant the expense. 

From a practical and economical 
standpoint, there should be no neces- 
sity for sending a machine into the 
shop so long as it is performing satis- 
factorily. It would seem better to di- 
rect more effort in the direction of pe- 
riodic inspections of all machines, 
rather than toward programming re- 
pairs ; and men trained to make these 
inspections should be made available 
on roads having many and complicated 
machines, because the average super- 
visor is too occupied with maintaining 
the railroad to have the time necessary 
to make thorough and expert inspec- 
tions. The inspection should not be 
left entirely to the operators, because 
while most of them may be conscien- 
tious in this respect, many are not. 
Furthermore, it happens quite fre- 
quently that an operator will not re- 
port a defect if it is due to his own 
neglect, in order to avoid discipline ; 
he may not want to bother with mak- 
ing repairs of defective conditions 
found; he has a false idea of econ- 
omy; or he lacks the knowledge of 
what the correct condition should be. 

There are, of course, some repairs 
that might be made more advanta- 
geously by the manufacturer or by an 
“outside” concern specializing in cer- 
tain operations. This, of course, de- 
pends entirely on how completely the 
particular road is equipped with the 
necessary tools and skilled mechanics 
for doing the work. The average road 
is not in the best position to recondi- 
tion pneumatic tools by building up 
worn pistons or reboring; to rewind 
and bake out the armatures and fields 
of electrical tools and generators; to 
recondition the fuel pumps and injec- 
tors of Diesel engines; or to set up 
and aline parts for which expensive 
jigs are necessary. 


Field Repairs 


On roads on which a special equip- 
ment maintenance organization has 
been established, it is ideal to have 
field repairs made by mechanics who 
are a part of such a special organiza- 
tion. These men should be assigned to 
a particular division or territory which 
they can cover adequately. In the 
event that there is a concentration of 
machines at the site of a large job, 
these men can be assigned accordingly. 

Roads that do not have a special 
machine maintenance organization 
will probably find that the most effi- 
cient, prompt and convenient way to 
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effect field repairs is to have them 
made by members of the bridge and 
building department itself, because 
these men are already on the job, 
know all the surrounding conditions, 
and are under the direction of the en- 
gineer or supervisor in charge of the 
work. The talent for mechanical work 
that can be found in any group of 
bridge and building men is generally 
quite surprising, and it will usually be 
found that there is someone in the 
gang, or readily available, who can 
make repairs that are usually thought 
of as being incapable of accomplish- 
ment in the field. A possible refine- 
ment of this arrangement might be 
had in a combination of interest with 
the local roundhouse or other mechan- 
ical department facility, thus making 
available its talent and tools for re- 
pairs that may be a bit too much for 
the bridge and building department 
forces to handle alone. Most roads 
require machine operators to make 
minor repairs, adjustments and re- 
placements of small parts. In prac- 
tically every case, they are held solely 
responsible for the safe and depend- 
able condition of their machines. They 
are generally furnished with a manual 
on the care and repair of their ma- 
chines and are required to be familiar 
with it. This assists them in locating 
trouble and ordering parts, and in ac- 
complishing field repairs on which 
they might otherwise have to call for 
expert assistance. 


Need Adequate Records 


The information collected by your 
committee indicates great laxity in 
the matter of keeping records of re- 
pairs. Most of us are handicapped by 
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a lack of adequate clerical force, a 
situation which has prevailed through- 
out and since the depression, and we 
have been unable to gather and keep 
the statistics that it would be desirable 
and valuable to have. It is difficult to 
judge when a machine is costing more 
for repairs than is justifiable, as com- 
pared with the cost of its replacement, 
unless cost records are kept. 
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Of course, we had to be content 
with what we had during the depres- 
sion, and most of us found it easier to 
worry along and keep repairing our 
“old relics” than to try to convince our 
managements that we should have 
new machines. But if we had had ade- 
quate cost records to show that our 
arguments were sound, there is no 
progressive management that would 
have attempted to “shout down” such 
facts. An adequate record should be 
kept of the repairs necessary and their 
cost, so that a basis can be had for ex- 
ercising good judgment in maintain- 
ing our old equipment, in purchasing 
new equipment, and in fitting ma- 
chines of proper size and power to 
the jobs they are expected to do. Un- 
der the artificial conditions of the im- 
mediate present, which we hope are 
temporary, it is, of course, necessary 
to continue to maintain the machines 
we have, because new ones are not 
readily procurable. 

Most roads, apparently, do not have 
a monthly equipment report other 
than that required by the auditing de- 
partment ; neither do they have a daily 
performance report, other than the 
meager information shown on the 
daily time report. Such information as 
would be available on proper daily and 
monthly reports is valuable, and even 
necessary in the case of major pieces 
of equipment, and if the record sys- 
tem is properly designed, it should not 
be costly to maintain. There is a trend 
toward keeping such records. 


Lubrication Important 


The factor, above all other factors, 
in getting out of a machine everything 
that was built into it, is the servicing 


and general care that is given to it. 
Careless neglect of a machine is in- 
excusable; it curtails its life, makes 
the necessity for repairs frequent and 
costly, and robs it of its dependability. 

First in importance in the servicing 
of a machine is the matter of proper 
lubrication. Most manufacturers rea- 
lize the importance of this so fully 
that they spend much time, effort and 
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money to design the lubricating sys- 
tems of their equipment properly and 
to determine the best kind, quality and 
grade of lubricant for each particular 
machine. If, after much research and 
many tests, the manufacturer makes 
specific recommendations on what 
lubricant to use, it is only fair to him 
and to the machine, and, incidentally, 
to yourself and your railroad, that 
these recommendations be adhered to 
strictly. 

The petroleum industry has made 
marked advances in the scientific de- 
velopment of lubricants. Oil is no 
longer just oil, and just because a 
thing is “slippery” doesn’t mean neces- 
sarily that it is lubricated properly. 
The importance of this matter of 
using proper kinds and grades of lub- 
ricants cannot be stressed too much 
in this day of modern machinery in 
which clearances are reduced to the 
smallest fraction of a thousandth of 
an inch; machinery, in which tre- 
mendous pressures are developed, and 
in which extremely high temperatures 
are reached. The Diesel engine would 
be a failure if it were lubricated with 
an oil having a flash-point below the 
high temperatures at which it must 
operate. The hydraulic hoist on a 
dump truck would be only a source of 
trouble if its cylinder was filled with 
ordinary oil, instead of a completely 
dehydrated oil. Pneumatic tools can 
be a great disappointment if improp- 
erly lubricated with a gummy oil that 
sticks the pistons, rotors and valves 
so tightly that they can be freed only 
by taking the tool completely apart. 

A little matter of big importance, 
after the proper lubricant is pur- 
chased, is the way in which it is stored 
and distributed. One will find his pur- 
pose somewhat defeated if his lubri- 
cants are stored and shipped in dirty 
containers, or containers that have 
been used for something else, or that 
are not closed properly to prevent 
contamination. It was all right in the 
old days for the country store-keeper 
to jab a potato over the spout of your 
mother’s “‘coal-oil” can, but this will 
hardly do today. If the facts could be 
known, improper containers for lub- 
ricants and fuel will, without doubt, be 
found to be the source of many fail- 
ures of machines to operate satisfac- 
torily, or perhaps, at all. 

Lubrication should be adequate. 
Adequate does not mean that it 
should be applied so profusely that it 
runs out of bearings and gets on 
clutches and brakes. It means that at 
no time should dry metal be per- 
mitted to move over dry metal. It 
means that a film of oil or grease 
should always be maintained between 
moving parts to take the wear and 
absorb the pressure. In an internal 
combustion engine, it means that the 
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proper quantity should always be kept 
in the crankcase. Many persons do 
not know about one phase of the im- 
portance of keeping crankcase oil at 
the proper level. The oil, in addition to 
keeping the engine lubricated, also 
serves to carry heat away from the 
wrist pins, connecting-rods, bearings 
and valves. If the full quantity is not 
in the crankcase, as much heat will not 
be dissipated, and the bearings, for in- 
stance, might expand to a point where 
all clearance is taken up so that no 
oil can get between moving surfaces, 
and proper lubrication is lost. 


Good Housekeeping 


Equipment should be kept clean. 
Good housekeeping pays dividends 
with machinery as it does with every- 
thing else. Parts subject to corrosion 





Provision Must Be Made to Insure that 
all Equipment Gets the Proper Attention 
and Care on the Job 


should be kept painted or otherwise 
protected to prevent deterioration. 
Equipment, wherever possible, should 
be housed properly when not in use. 
Farm machinery manufacturers tell 
us that one of their greatest problems, 
when farmers began to mechanize, 
was to educate them to provide hous- 
ing for their machinery and not let it 
stand out in the field after plowing, 
cultivating or harvesting until needed 
again the next year, only to find it in 
bad condition from attack by the ele- 
ments. How about our railroads? 
Damage costing the railroads a tidy 
sum of money each year is done by 
this same kind of neglect of equip- 
ment. 

On most railroads, it is the duty 
of the operator to see that his machine 
receives the proper servicing and care. 
This usually results in flat failure with 
the smaller items of equipment not 
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handled by the same operator at all 
times. Machines such as small con- 
crete mixers, concrete breakers, and 
tools of various kinds that are sent out 
from headquarters, as required, and 
interchanged between gangs, are al- 
most certain not to receive proper care 
unless someone at headquarters is 
delegated to clean them up and lubri- 
cate them properly every time they 
come in. Each gang should have some 
one man delegated to take care of 
these small pieces of equipment while 
they are in use in the field. 

In spite of its importance, it seems 
that very few railroads keep records 
of any kind of the servicing done on 
specific machines; perhaps for the 
same reasons that they do not keep 
complete records on the repairs made. 
Likewise, very few roads have estab- 
lished any method of checking wheth- 
er their machines are being serviced 
properly. Flagrant cases of neglect 
or improper care will, of course, be 
noticed when the machine is sent in 
for repairs, but otherwise we must 
rely upon our operators being con- 
scientious, and upon our foremen and 
supervisors being watchful and alert 
to notice any evidence of failure in 
this respect. This should be one of 
the first things to check where a sys- 
tem of periodic inspection has been 
established. This matter of the proper 
care of equipment assumes gigantic 
importance in the face of our current 
national emergency, because of the 
difficulty, and possible impossibility, 
of being able to purchase replacement 
units, or even repair parts. 


Supplies 


Care must be exercised in the mat- 
ter of supplies of repair parts and ac- 
cessories to insure against acquiring 
large inventories representing con- 
siderable investment, and yet have 
those things available that are needed 
urgently when failure occurs. If a 
good system of records is kept, it will 
reveal quite accurately what parts 
should be stocked and the quantity 
that is likely to be required in a given 
period of time. The larger and more 
expensive items, such as engine blocks 
and crankshafts, do not fail without 
warning unless a machine is allowed 
to freeze up or run without oil, or is 
abused in some manner. Therefore, 
with adequate inspection and some 
foresight, these parts can be obtained 
from the manufacturer promptly 
enough to make it unnecessary to 
stock them on the railroad. Much val- 
uable advice can be secured from the 
manufacturer on which parts are apt 
to play out, and these can be stocked 
accordingly. 

If there are many units of the same 
model on a road, considerable saving 
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might be realized by having a rather 
complete line of parts on hand; the 
new ones to be installed and the old 
ones reconditioned and returned to 
stock for future use, much the same 
as the exchange system developed in 
the automobile industry for the lower- 
priced popular cars. Stocks of repair 
parts are kept at a central location on 
most railroads, usually by the stores 
department, to avoid duplication of in- 
ventories and to afford better control. 
In the case of accessories and supplies, 
this also has a decided advantage in 
that better prices can be obtained by 
quantity buying. 

The practice of holding to an ab- 
solute minimum supplies of spare 
parts and accessories kept by field 
crews is practically universal. Only 
such minor parts as breaker points, 
spark plugs and fan belts are supplied 
to field crews. This must be done, 
because if each crew is furnished any- 
thing and everything in any quantity, 
large sums of money would soon be 
tied up—dead money, for the most 
part, earning no return. A few roads 
report that they do not keep any spare 
parts with field crews because of the 
abuse that can so easily creep in. 
Cases are known where complete re- 
placements have been accomplished by 
ordering a few parts at a time. In 
other words, if the cost of all the 
parts were totalled, it would be found 
to exceed by several times the outright 
purchase price of a new, up-to-date 
piece of equipment. 

Much can be done toward reducing 
the variety of parts that would other- 
wise have to be stocked, if the prac- 
tice is established of requiring the op- 
erator, or those using the machine at 
the time of failure, to telephone or 
telegraph in a list of the parts that 
will be required. The parts can then 
be secured from the manufacturer or 
his local outlet while the machine is in 
transit to the point of repair with lit- 
tle, if any, more delay to the machine 
than would be experienced if the parts 
were kept constantly on hand. This 
practice is in use on some roads with 
very satisfactory results. It is recog- 
nized that this practice may not work 
out so well today because of the diffi- 
culty of securing deliveries. There- 
fore, “for the duration,” your com- 
mittee recommends reluctantly that as 
full and complete stocks as possible 
be maintained—judgment, and not 
panic, dictating the quantities. 

There is also the problem of what 
to do with any repair parts remaining 
in stock after the machine for which 
they were intended has outlived its 
usefulness, and has been scrapped or 
otherwise disposed of. They certainly 
should not be allowed to remain in 
stock, as, no doubt, is frequently the 
case. They should also be scrapped 
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or otherwise disposed of, and when 
the last machine of a particular type 
is retired, the storekeeper should be 
informed accordingly and instructed 
to dispose of any parts that are usable 
only on such units. 


Conclusions 


The most apparent fact running 
through all the foregoing is that no 
particular system of maintaining work 
equipment can be designed that will 
fit all of the requirements of all rail- 
roads. The physical characteristics of 
a particular railroad—whether it is 
large or small; serves an extensive or 
compact territory; has many or com- 
paratively few units to maintain; its 
location with regard to large industrial 
centers; and a never-ending list of 
other conditions—all influence what 
system is best for its particular needs. 
Even when a definite system has been 
established, it must be extremely 
flexible so that, in case of the sudden 
failure of a machine, every advantage 
can be taken of local conditions to ac- 
complish its repair and restoration to 
service most expeditiously. For in- 
stance, if a machine should break 
down while working on a turntable 
job, where a complete machine shop 
capable of making the repairs is lo- 
cated, it would be nothing short of 
folly to send the machine a couple hun- 
dred miles away to a central repair 
shop just because that particular shop 
had been designated as the equipment 
repair shop. No two cases of failure 
are alike, and no concrete plan will re- 
place “using the old noodle” when 
failure occurs. 

Your committee feels, however, 
that it can make certain recommenda- 
tions. First, that you study your par- 
ticular requirements and weed out the 
inconsistencies and abnormalties that 
exist in your present system, if it 
“just growed.” Socialize “Topsy” 
and give her some cultural refine- 
ments. 

The following is an average pattern 
for the average railroad, to be varied, 
of course, to fit any conditions pe- 
culiar to a specific road. 

Shop repairs to work equipment 
should be made in a shop or shops in- 
dependent of those used also for main- 
taining operating department equip- 
ment. This should include all repairs 
not coming under MCB rules, which 
repairs are probably most properly 
made in the regular mechanical de- 
partment shops. 

The activities of the work equip- 
ment shop should be directed by the 
engineer maintenance of way or other 
chief maintenance officers. Every ef- 
fort should be made to avoid dividing 
the responsibility for the proper main- 
tenance of equipment. 
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Field repairs should be made by 
persons employed in the bridge and 
building department and supervised 
by bridge and building officers. The 
field force should be complete enough 
to be efficient. Good work in the field 
will prevent the necessity of many ex- 
tensive and expensive repair jobs in 
the shop. 

A complete assortment of the re- 


‘quired tools should be provided. There 


are many tools designed especially for 
working on internal combustion en- 
gines, which, if adopted, will increase 
the output materially. One would 
hardly expect a gas-engine mechanic 
to get as good results with a monkey 
wrench as could be obtained with a 
well-designed set of socket wrenches. 
There are many small power-driven 
units designed for particular oper- 
ations, such as valve refacers and 
grinders, cylinder reborers, connect- 
rod rebabbetting jigs and carbon 
cleaning tools, that should be in every 
shop having a number of gasoline 
engines to maintain. A screw-cutting 
lathe, drill press and blacksmith and 
welding equipment should also be pro- 
vided. Just how extensive the shop 
equipment should be depends, again, 
on the size of the railroad and the 
number and types of machines and 
tools to be maintained. An overhead 
hoist of some description is a neces- 
sary adjunct to any shop that handles 
the heavier units of work equipment. 

The shop equipment should be 
housed in a suitable building with 
plenty of working area. An old coach 
or car body will hardly do. At the 
present stage of mechanization, hous- 
ing should be designed with provision 
for future expansion and additional 
shop equipment, because the use of 
labor-saving machinery in railroad 
maintenance is bound to increase to 
a point where facilities adequate today 
will be insufficient in a short time 
hence. The acquisition of labor-sav- 
ing machinery, it must be realized, 
carries with it the necessity of pro- 
viding the proper facilities for caring 
for it. 

Sufficient clerical force should be 
provided to maintain complete per- 
formance and cost records. 

Close co-operation should be culti- 
vated with the stores department to 
the end that stocks of repair parts and 
supplies will be kept adequate, but 
never excessive. 

Good supervision should be pro- 
vided. Nothing can take the place 
of the brain of a man who knows his 
business. 


Committee—Martin Meyer (chairman), 
supv. b. & b., C. & W. I., Chicago; F. E. 
Taggart (vice-chairman), asst. engr., I. C., 
Chicago; W. A. Batey, system brdg. insp., 
U. P., Omaha, Neb.; J. H. Brandt, supv. 
b. & b., C. & O., Columbus, Ohio; W, W. 
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Caines, brdg. insp., C. & O., St. Albans, 
W. Va.; J. J. Clutz, div. engr., Penna., 
Indianapolis, Ind.; D. W. Converse, asst. 
engr., A. C. & Y., Akron, Ohio; R. W. 
Cook, gen. brdg. insp., S. A. L., Norfolk, 
Va.; H. E. Davis, brdg. insp., N. Y. C., 
Chicago; R. W. Johnson, asst. engr., C. 
M. St. P. & P., Chicago; S. H. Knight, 
supv. work equip., N. P., St. Paul, Minn.; 
C. Kohler, supv. b. & b., Erie, Cleveland, 
Ohio; W. K. Manning, gen. brdg. fore., 
Erie, Cleveland, Ohio; A. Monson, supv. 
b. & b., N. P., Glendive, Mont.; and A. J. 
Moore, brdg. insp., M. P., Eunice, La. 


Discussion 


H. T. Livingston (C.R.I. & P.) 


stated that while the type of organ- 
ization responsible for maintaining 
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equipment may vary between roads, 
the form of this organization is not 
so important as the assurance that 
the equipment will be in order and 
ready for work at all times, except 
when in the shop for heavy repairs. 
He agreed that the maintenance of 
bridge-and-building equipment should 
be under the jurisdiction of a main- 
tenance officer of such rank that he 
can co-ordinate all the needs of the 
equipment. He called attention to the 
fact that tools sent with machines 
when they are being transferred from 
one section of the line to another may 
be lost through carelessness, and that 
cases have occurred where failure to 
check the tools upon receipt of the 
equipment have been embarrassing 


Protection of Bridges and Roadway 
From River Bank Erosion 


THE protection of bridges and 
roadway from river erosion presents 
a serious problem to most railroads. 
As soon as it is determined that a 
bridge may be endangered or the 
roadway washed away, the neces- 
sary protection should be installed 
promptly. Otherwise, interruptions 
to operation may occur, and heavier 
expense be incurred in both emer- 
gency work and in subsequent per- 
manent protection. When the water 
is at low stage and the weather is 
clear, an erosion encroachment does 
not appear nearly so dangerous as 
when the watef is at flood stage in 
wet weather. The absence of ex- 
treme flood flows for a series of 
vears in which rainfall is light, or 
uniformly distributed, is no assur- 
ance that severe floods may not oc- 
cur. For these reasons, the installa- 
tion of bank protection should not 
be deferred where indications are 
that a bridge or roadway will be 
under-cut or endangered by a few 
more floods or continued high water. 

Francis Bacon said that “Nature. 
to be commanded, must be obeyed.” 
So it is with water making up the 
tiny rivulet or the mighty river. 
That portion of the water that falls 
upon the earth’s surface and con- 
tinues its way toward the ocean is 
what concerns us in this study. We 
know that it abides by certain quite 
well-established rules in playing its 
“war” game, and if we are to con- 
trol it, we too must know these rules 
and the characteristics of the earth’s 
surface over which it passes, so that 
we can shape it to our needs. 


Report of Committee 





A. B. Chapman 
Chairman 


The flow of water in rivers and 
streams sets up a continuous change 
in the channel by erosion and silt- 
ing. Erosion takes place by solu- 
tion, suspension and corrasion—that 
is, by the mechanical action of the 
movement of the suspended particles 
along the stream bed. The greater 
the velocity of the water, the greater 
is the load it will carry and the 
greater the load that will be depos- 
ited when its velocity is retarded. 
Some torrential stream beds have 
been known to have deepened as 
much as 30 ft. during flood flow, 
and 10 ft. to 15 ft. is not uncommon. 
When the flood stage has passed, the 
stream bed restores itself. 
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because the machines have failed after 
the track was cut, and tools were not 
on hand to make immediate repairs. 

Approval of the statements in the 
report concerning lubrication and in- 
spection was voiced by A. Chinn 
(Alton) who cited a case where sec- 
tion foremen on a certain road had 
sent in 140 carburetors and ordered 
new ones to replace them. When this 
accumulation of old carburetors was 
discovered, inquiry of the manufac- 
turer disclosed the proper oil to use 
and the trouble was eliminated. He 
said that if there had been a system 
of equipment inspection on this road, 
the trouble would not have occurred 
and the purchase of the additional car- 
buretors would not have been made. 


Rivers in flood stages carry stag- 
geringly heavy loads. The San 
Juan river, by test, was found to 
carry 75 per cent by volume of silt 
and sand. 


Periodic Inspection 


Most roads provide that at regu- 
lar bridge inspections, stream con- 
ditions shall be observed so far as 
they affect the safety of bridge piers 
and abutments, the thoroughness de- 
pending upon the degree to which 
the line is exposed to damage. In 
addition, many roads require that 
the maintenance forces on the ground 
observe situations continuously 
where trouble may occur. In some 
locations, special inspections or sur- 
veys are made after each rise or 
runoff. 

For all locations where erosion is 
in evidence, special maps should be 
made and kept up to date. These 
should indicate the extent and trend 
of the erosion, and will be most val- 
uable in designing the proper pro- 
tection. In some cases, it may be de- 
sirable to take soundings around each 
pier and abutment each year, and to 
keep a tabulated record, so that 
changes in the stream bed may be 
noted readily. Inspection by divers at 
important bridges subject to tidal ac- 
tion or other severe scouring forces 
may even be desirable. 

For the information of field men 
during storms and high water, it is 
desirable to mark permanently on 
abutments, piers and bents the depth 
to the bottoms of footings and the 
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average distance down to the points 
of the piles. This information is 
essential in connection with sound- 
ings made to determine whether a 
structure is safe for operation. 


Instructions for 
Handling Floods 


Roads exposed to storm or flood 
damage must, of course, have a com- 
plete understanding among their 
maintenance forces as to how to meet 
flood and high-water emergencies as 
they occur. This may be covered 
by general and special rules govern- 
ing all employees concerned, or by 
special instructions issued for each 
occasion by the officers immediately 
responsible. Most important is the 
necessity of having the men and 
their supervisors experienced and 
trained to take the action necessary. 
Certain designated supervisory offi- 
cers must be held responsible for 
taking charge and organizing the 
protection and repair work needed. 

A few roads carry large stocks of 
emergency materials, but the more 
general practice is to hold small 
stocks in readiness at strategic lo- 
cations, unless regular stores depart- 
ment stocks or commercial supplies 
are available quickly enough to meet 
all ordinary emergencies. The cor- 
rect number and location of emer- 
gency store points are developed by 
past experience and depend upon the 
location of regular stores depart- 
ment store houses and the accessi- 
bility of commercial supplies. Fa- 
cilities for quick loading and for- 
warding are essential. 

Among the materials kept in stock 
for emergency repairs are timber 
trestle material (enough for 50 to 
300 ft. of bridge). ties and timber 
for cribbing and blocking, track ma- 
terial, stone, gravel, slag, broken 
concrete, riprap, cinders and other 
material for filling. In some cases, 
the material is held loaded on cars. 
Sandbags, woven wire, tools, dvna- 
mite and other supplies are included. 


Exnedients for Protection 
Under Flood Conditions 


Unexpected high water stages, 
clogged culverts and bridges, or 
changed waterway channels may 
make necessary temporarv measures 
to protect or restore bridges and 
roadway, although such measures 
are always more costly, and the ef- 
forts put forth are much less effec- 
tive than would have been had proper 
protective work been done under nor- 
mal conditions. Derrick or two-man 
size riprap is used extensively around 
piers and at abutments for emergency 
protection. However, the placing of 
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any such material may decrease the 
channel cross-section, increase the 
velocity of flow, and set up eddy 
currents which may increase the ex- 
tent of the erosion under and around 
the loosely-dumped rock. 

Bundles of willow or other brush, 
weighted down with rock or sand- 
bags and thrown into whirlpools in 
deep water near structures or em- 


Control of Erosion by Check Dams on the 

C. M. St. P. & P., Near Lake City, Minn.; 

Top—Dams in Place April, 1939; Bottom 
—Same Dams August, 1941 


bankments, are quite effective in 
breaking up eddy currents that cause 
scour. If the flow is too rapid, they 
should be fastened to the bank with 
wire to hold them in place. Bags 
filled with sand or earth for tempo- 
rary emergencies are most effective 
when used as a paving or revetment 
on the slopes and tops of embank- 
ments. This type of protection pre- 
vents the erosion of the embankment 
material due to currents alongside or 
over-topping the embankment. It is 
not very effective in the bed of a 
stream or where bank cutting has 
already started. 

Logs or trees, with branches in- 
tact, lashed to the banks are effective 
as temporary expedients in shallow 
streams. In deep streams their 
buoyancy makes them _ ineffective 
against currents below the surface. 
Brush revetments weighted down 
with rock are effective protection, 
but they are difficult to place and to 
anchor properly during high water. 
Timber revetments are difficult to 
sink in water of any depth. Because 
of their rigidity, the current is likely 
to get between them and the bank 
and thus permit its cutting action to 
continue. Automobile frames and 
bodies are sometimes used for emer- 
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gency measures, and have proved 
satisfactory, but the cost is quite 
high. 

Where flood levels reach the su- 
perstructures of bridges, it may be 
desirable to weigh them down with 
cars of coal, gravel or any other 
available material to prevent their 
being carried off their supports. Un- 
less this expedient seems reasonably 
likely to be successful, however, it 
should not be used, because the fail- 
ure of the loaded bridge may cause 
greater damage than if the unloaded 
spans are carried off by the stream. 
Other expedients used under these 
circumstances are to hold the spans 
by means of cables attached to dead- 
men or to piers, and the driving of 
wedges between the backwalls and 
ends of short spans. 


Removal of Obstructions 


The removal of obstructions in 
streams will generally be more ef- 
fective in the smaller streams with 
high velocity and quick run-off due 
to narrow valleys, steep slopes, 
thaws and ice break-up. It is of 
questionable value in large meander- 
ing streams of low gradient and slow 
current, and those of constantly shift- 
ing channels in alluvial soils. Ac- 
cumulations of logs, brush and other 
drift material lodged against a struc- 
ture and obstructing the waterway 
should be removed before the next 
period of high water. 


Protection of Substructures 


Railroads are exposed to attack by 
stream erosion in two ways: (1) at 
bridges where footings or pile sup- 
ports may be endangered by the 
scouring out of the foundation ma- 
terial bv the current, and (2), by the 
encroachment of the stream upon the 
roadway and behind the abutments 
of bridves. The kinds of protection 
that will be effective in each case de- 
pend upon the velocity of the current 
and the nature of the soil through 
which the stream flows. 

Mountain and upland streams are 
characterized by steep grades over 
rock or other hard bottoms, and 
carry loads of gravel and boulders, 
and sometimes drift and ice to a 
greater or less degree. The beds of 
such streams are thus subjected to 
severe erosion, from which bridge 
substructures must be protected. 
Where bridge piers and abutments 
are of concrete masonry founded on 
durable bed rock, the structure is 
presumably designed for stability 
against any possible flood flow 
through the bridge, ard no other 
protection should be needed. 

Where foundations are of gravel 
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or sand, scour around and beneath 
footings is generally prevented by 
riprap. Where swift currents are 
involved, derrick riprap is carefully 
placed to a smooth surface, with no 
projecting faces that will cause the 
rock to be dislodged by the current. 
Two-man riprap for shallow streams 
and one-man riprap for very small 
streams are generally satisfactory, 
provided the current is not fast 
enough to move the stones; which 
may be judged by the size of the 
boulders actually carried along by 
the current. Riprap with the voids 
filled with concrete is effective in 
preventing its being moved around 
or washed away, unless it is under- 
cut. 

Fascines have been used to hold 
sandy bottoms under and around 
piers subject to heavy scour, and to 
stabilize and hold piers in position 
where they rest on piles in soft silt 
bottoms. This construction consists 
of oblong circular wire cages filled 
with rock and stiffened with poles. 
These are laid criss-cross on the 
river bottom around the piers, and 
when sand is scoured out by high 
water, the mats of interlaced fascines 
sink to the newly exposed bottom. 
As the flood recedes, silting of the 
bottom covers the mats, which re- 
main in place to prevent dangerous 
scour during subsequent floods. 


Check Dams 


Pile piers in swift streams may be 
protected effectively by rock-filled 
timber cribs, or by plank sheathing 
bolted to the piles, with a small space 
between planks. Where trouble is 
caused by large amounts of sand, 
gravel or boulders, carried by 
streams with steep gradients, being 
deposited in openings and over the 
track, and at other times scouring 
and undermining foundations, the 
installation of check dams in the 
stream bed to reduce its slope to a 
non-eroding grade, has proved very 
effective. These dams may be rock- 
filled timber cribs, concrete or stone 
laid up in mortar, creosoted timber, 
or steel sheet piles. The downstream 
face of the check dams may be verti- 
cal, but, if so, ample stone or con- 
crete protection should be placed to 
guard against undermining. 

Large check dams, in general, 
should be considered as spillways, 
and shaped to conform to a hy- 
draulic curve to control the velocity 
of the water at the outfall. If the 
line of the outfall curve extends 
somewhat below the level of the 
lower channel bed to form a pool, 
the jet action of the water will be 
broken and it Will flow on at a 
velocity dependent upon the gradient 
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and the roughness of the bed. The 
depth of the pool should be varied 
to the volume of water expected. 

In some situations, where bridge 
piers are exposed to considerable 
drift and ice which might collect on 
the piers and cause scour, such drift 
and ice can be intercepted by protec- 
tions placed upstream from each 
pier. Where piles can be driven, 
single piles, pile dolphins, pile cribs 
filled with rock, steel sheet pile dol- 
fins (rock or concrete filled), or vari- 
ous types of ice breakers can be used. 
On rocky bottoms, timber cribs filled 
with rock and anchored to the bank 
mav be necessary. 

Bridge foundations must be de- 
signed for combinations of circum- 
stances that may produce deep scour 
at almost any point of the bridge 
crossing. Concrete and stone piers 
and abutments are most commonly 
used; pile piers are common where 
low cost is desired. Foundations 
must necessarily be carried to a con- 
siderable depth below stream bed; in 
large and important structures, by 
sinking caissons or cylinders to rock 
or other firm strata, often at great 
expense. For smaller structures, pile 
foundations must be carried down to 
secure adequate bearing power as 
well as to be below possible scour. 

Steel pile piers and steel pile foun- 
dations are recent developments 
which offer effective protection 
against deep scour. Stee! piles of 
“H” section, can be obtained in 
longer lengths than wood or concrete 
piles, and can be driven in continu- 
ous lengths to still greater depths by 
splicing on additional sections. Steel 
sheet piling is frequently driven 
around piers and abutments to pre- 
vent stream bed erosion from under- 
cutting the footings. To insure full 
protection, sheet piling must be 
driven well below the ultimate possi- 
ble scour. 

Rip rapping around piers and in 
front of abutments will leave a con- 
siderable part of the stream bed ex- 
posed to scour, which may undercut 
the rip rap. In such cases, adequate 
protection may require paving the 
entire width of stream bed under the 
bridge, and the use of cut-off walls 
at the upper and lower ends of the 
paving, carried deep enough to pre- 
vent the scour from undercutting. 
The paving may be of concrete or 
rin rap laid with a smooth surface, 
the size of the rip rap depending 
upon the velocity and carrying power 
of the stream at flood stage. Con- 
creted rip rap is also used exten- 
sively for paving. 

Steel and creosoted timber sheet 
piling provides a most effective con- 
struction for cut-off walls. The 
driven wall has the advantage that 
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the adjacent stream bed, where cut- 
ting action is most likely to start, 
is left undisturbed. 


Bank Erosion 


Where a stream tends to cut its 
banks at locations which threaten 
the track or bridge structures, some 
form of bank protection becomes 
necessary. Bank erosion should 
never be permitted to become so 
aggravated that emergency measures 
have to be taken. Protective meas- 
ures may .consist of line changes, 
channel changes or bank protection 
and stream guidance. The Santa Fe 
made extensive line changes and chan- 
nel changes to overcome flood damage 
in Cajon pass in California in 1940, 
and, in connection therewith, placed 
extensive systems of bank protection, 
consisting of blanket bank paving of 
concrete and rip rap, stream de- 
flectors, rip rap rail-crib dikes and 
steel jetties. 

Grouted slag blanket bank pro- 
tection has been used extensively by 
the Western Maryland, at a cost of 
approximately $13.50 per lin. ft. for 
an average slope width of 27 ft. It 
was found that the grout extended 
and proved effective to a depth of 5 
ft. below the water surface. 


Channel Changes 


In regions where streams are lo- 
cated in very stable formations and 
have well-established channels, 
changes in the channel are under- 
taken rarely, and only where careful 
study of each situation indicates that 
such a change is justified economic- 
ally. The more common practice is 
to maintain and protect existing 
channels. Damage claims may re- 
sult from ill-considered channel 
changes, and the costs of acquiring 
property or the consent of property 
owners must be considered. 

It is often difficult to force a 
stream to follow a newly dug chan- 
nel. At the first rise the channel 
may become filled and the expendi- 
ture wasted. A diversion dike should 
he built to direct the current into the 
new channel. confining a sufficient 
portion of the total flood flow to 
scour the new channel to capacity. 


Cribs and Dikes 


Rock-filled cribs afford good pro- 
tection in streams that have rock or 
other very hard beds. The timbers 
should be laid in both directions be- 


tween successive layers of large 
stone. The cribs should have a wide 
base, with sides that slope easily to 
the top. They should be located at 
an angle of not more than 45 deg. 
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Control of High Bank Erosion by Timber Retards and Steel Jet ties, Brazoo River, Along the I. G. N., Near Bufkin, Tex.; Left— 
Soon After Installation in 1936; Right—Two Years Later; Note Deposit of Sand and Growth of Willows 


with the bank, and be directed down- 
stream. Cribs at right angles set up 
whirls against the bank on the down- 
stream side and back-cut the cribs. 
Cribs should be placed well into the 
bank. In many cases, rip rap should 
be placed the full distance between 
all cribs and for some distance up 
and down stream from the end cribs. 
Willows or brush that will grow in 
the soil beneath the rip rap should 
be encouraged. If slides occur, the 
exposed surfaces should be protected 
promptly. Care should be taken to 
get the toe rock well placed out on 
the river bed to keep it from being 
undercut. This type of protection is 
equally effective at bridge abutments 
where the bank tends to cut. 

Rock-filled crib dikes have been 
built with scrap steel rails instead of 
timber. 

In wide, shallow streams through 
soils that are not too easily eroded, 
effective protection from erosion dur- 
ing high water can be obtained at 
comparatively small cost by means 
of shear fences, which act to reduce 
the velocity of the current along the 
bank. This construction consists of 
well-braced piles, faced with timber, 
built on a straight line and at an 
angle of not more than 20 deg. with 
the bank line. The fence should be 
placed well into the bank at its upper 
end, and the bank properly sloped 
and rip rapped for some distance up- 
stream from the end of the fence. 
Shear fences should be built of creo- 
soted material; otherwise they are 
short lived and may be weak or 
rotten when needed. Rock fill is 
sometimes placed behind ‘the fences, 
particularly in deep water. 

Another inexpensive and effective 
type of protection, which acts as a 
current retard, is that commonly 
known as steel jetties. It is used ex- 
tensively in the midwest and south- 
west. It consists of steel angles 
placed in inclined directions, braced 
against each other and laced with 
wire or cable, and anchored to dead- 
men in the stream bank. The ob- 
struction afforded by its members as 


they catch debris in the overflow 
channel, reduces the velocity of the 
current and eddy currents sufficiently 
to cause them to deposit their load 
of silt, thus building up the stream 
bed and protecting the adjacent bank. 


Revetments 


Where the river channel is re- 
stricted in width sufficiently to in- 
crease the velocity of flood waters, 
scouring, sometimes to great depths, 
and rapid erosion of the banks, must 
be prevented by some. form of 
mattress or revetment work. This 
will include waterways 30 to 60 ft. 
in height above the stream bed, with 
low water stages 5 to 10 ft. above the 
bed and flood stages at or several 
feet above the top of the bank. Cur- 
rent velocities at high stage may be 
as much as 6 to 9 m.p.h. 

For such locations, a flexible con- 
crete revetment is considered the most 
permanent and, incidentally, it is the 
most expensive type, if installed prop- 
erly. The bank is sloped 1% to 1 or 
2 to 1. The revetment is cast on the 
bank and passed over a barge into the 
water. This type of protection costs 
from $75 per bank foot on 40-ft. 
banks, to $150 per bank foot on 60- 
ft. banks. 

Fascine mattress and mud cells, 
made of either willow brush or low- 
grade lumber weighted down with 
rock, have been used extensively with 
considerable success. They are in- 
stalled in a manner similar to the con- 
crete revetment described above. 
Their life is short due to decay of the 
brush and lumber, and they are quite 
expensive per foot of bank protected. 

Loose rock revetments placed on 
soft banks in deep rivers are entirely 
too expensive in first cost, as well as 
in repairs and replacements, due to 
undercutting with resulting slides. 
Slides expose the bank to the action 
of the current and concentrate the 
rock out in the bed of the river, per- 
mitting the current to get between the 
rock mounds and the bank and cause 
erosion. This difficulty applies to all 


heavier materials, such as scrap auto- 
mobile bodies, freight car bodies, and 
locomotive tenders and fire boxes, that 
may be available for “tumbling” into 
streams to stop erosion. When the 
current gets between these bodies and 
the bank, erosion will continue. 

Rip-rap revetments have been used 
effectively for bank and embankment 
protection where more than usual at- 
tention has been given to the size and 
durability of the rock, and to methods 
of anchoring them in position. The 
rock should be placed with care to 
form a continuous interlocked blanket 
three to five feet thick, extending well 
above high water, with the top edge 
formed of derrick-sized pieces. The 
blanket should be keyed into the 
stream bed to a depth of five feet or 
more. So important is the anchoring 
of the blanket that where severe scour 
is anticipated, the toe should be pro- 
tected by rail fences or dikes, or by 
two or more lines of steel jetties. Rail 
fences or dikes consist of scrap rails 
driven vertically against the buried toe 
of the rip-rap blanket, with one or 
more horizontal lines of rails con- 
nected to the vertical rails and an- 
chored into the embankment by cables. 

Another typical kind of concrete 
revetment used recently by the Santa 
Fe in Arizona consists of a reinforced 
concrete pavement, cast in place 
against a carefully-compacted fill. This 
is carried up to a height of five feet 
above maximum high water, and is 
extended deep enough into the water- 
way channel to prevent its being un- 
dermined, in some cases as much as 
30 ft. below stream bed. Where se- 
vere wave action is expected or where 
high water is close to the track sub- 
grade, a splash wall curb is placed at 
the top of the wall to turn waves back 
into the stream. The slabs are 6 in. 
thick, reinforced with %4-in. round 
bars spaced 12 in. on centers both 
lengthwise and up the slope, and are 
provided with expansion joints about 
60 ft. apart, keyed with dowels. 

In streams with soft banks, severe 
cutting may occur at bends. Protec- 
tion at such-points usually consists of 
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some form of current retards to cause 
the deposit of silt in the bend and to 
direct the current along the inner ends 
of the retards. Timber groins pro- 
jecting out into the stream, construct- 
ed of piling, with wale boards on the 
upstream side, are frequently em- 
ployed. If built of untreated timber, a 
life of 6 to 10 years may be obtained ; 
if constructed of creosoted timber, a 
life of 20 to 35 years may be expected. 
To prevent their being back-cut, it is 
necessary to protect the bank between 
the groins and for some distance up- 
stream and downstream. 

Current deflectors, either of the 
steel-jetty type already described, or 
timber deflectors, or a combination of 
the two, have proved to be the most 
economical and efficient protection to 
stop bank erosion along deep rivers in 
easily erodible soils. Timber current 
deflectors are built of a series of three- 
pile bents, spaced 8 ft. to 12 ft. on cen- 
ters. The channel-side pile of each 
bent is battered, with an additional 
battered pile in line between each 
bent. The back pile of each bent is 
also battered. The bents are cross and 
collar-braced; bracing also extends 
from the intermediate pile to the back 
pile of each bent, so that the pressure 
on one bent or intermediate pile is 
transferred to the bents on each side. 
All bracing is bolted, rather than boat- 
spiked to the piles. Three-inch by 
eight-inch wale boards are boat-spiked 
to the channel-side batter piles from 
the top of the fender to low water 
level, a space of 2 in. being left be- 
tween the boards. If the depth of 
water below the wale boards exceeds 
five feet, a line of small retards should 
be laid and anchored along the chan- 
nel side of the fender to break up the 
current passing under the boards. 

It is the “toe” current, or the move- 
ment of water under pressure along 
the bottom of the bank slope that does 
the greatest damage in the deeper riv- 
ers. The current above the upper half 
of the bank, being under less pressure, 
does very little cutting. It does, how- 
ever, saturate the material for some 
distance back from the bank, as does 
also the water in the lower half of the 
stream. To stop erosion, it is neces- 
sary to dissipate the “toe” current and 
to retard the upper current. It is also 
necessary to keep the material that 
caves in from the bank from washing 
away, and to retard the current suffi- 
ciently to deposit silt for some dis- 
tance out on the bed, to maintain a 
flat slope on the bank. 


Placing Jetties 
The lines of fenders or jetties 


should not be placed at an angle great- 
er than 35 deg. to the bank line, down- 
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stream from their beginning points. 
Furthermore, they should be extended 
well into the bank. Since fenders are 
intended to dissipate the “toe” current 
and deflect it at an easy angle away 
from the bank, they need not be more 
than half the height of the bank. 

To protect the portion of the bank 
above the fenders, a flexible type of 
velocity retards should be laid on the 
pre-sloped bank, extending well out 
into the water on the bed of the 
stream. These retards should be well 
anchored to dead-men located some 
distance back from the bank, the va- 
rious units being cabled together. In 
addition, two lines of cable should be 
installed parallel to the bank, one line 
being run through the units in the wa- 
ter, and the other through the units 
half way up the bank. This latter 
anchorage is to keep the units from 
being rolled or displaced by the cur- 
rent. These retards will dissipate the 
current next to the bank, catch drift, 
trash and silt, and protect vegetation 
and brush, all of which will, in a few 
years, form a well-stabilized bank. 
The retard installation should begin 
well above the upstream fender and 
continue below the lower fender. 

Only creosoted timber should be 
used for constructing fenders and re- 
tards, as untreated timber will seldom 
last until its purpose, the moving of 
the channel away from the bank, is 
fulfilled. The fenders cost $18 to $24 
and the retard work $10 to $15 per 
foot of bank protected, depending up- 
on the height of the bank. 

Shallower streams in easily-erodible 
soils may be controlled easily and 
quite economically by the use of only 
the velocity retards, placed in what 
may be termed current-diversion lines, 
reaching from the upper to the lower 
ends of the portion of the bend where 
erosion is active. Additional units 
should be installed back of the diver- 
sion lines, extending to the top of the 
bank, where they should be securely 
anchored to dead-men. The cost of 
this type of work in rivers with depths 
less than 30 ft. is from $8 to $14 per 
foot of bank protected. In depths less 
than 30 ft., deflecting fenders are 
seldom necessary, except that one or 
more short ones may be required in 
sharp, large-angle bends. 

If the railroads today would pay 
more attention to providing flatter 
slopes in their cuts and on their newly- 
placed embankments, and, in many 
cases, would seed and sod the slopes, 
as well as plant and encourage fast, 
easy-growing shrubs or bushes where 
small washes may occur, nature would 
take care of many of our problems of 
roadway embankment disintegration. 


Committee—A. B. Chapman (chairman), 
office engr., C.M.St. & P., Chicago; R. E. 
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Caudle (vice-chairman), asst. engr., M.P., 
Houston, Tex.; E. M. McCabe (vice-chair- 
man), supv. b. & b, B. & A.,, Pittsfield, 
Mass.; G. A. Allen, brdg. insp., C. & O., 
Clitton Forge, Va.; W. L. Baker, brdg. 
insp., C. & E. L., Salem, Ill.; M. Bear, esti- 
mator, C. & N. W., Chicago; J. E. Bird, 
b. & b. insp., N.Y.C., Corning, N.Y.; N. 
Buckley, brdg. insp., M.P., Patestine, Tex.; 
B. J. Chamberlain, supervisor of scales, C, 
& EL, Danville, ill.; A. R. Harris, asst. 
bridge engr., C. & N.W., Chicago; J. E. 
Hogan, asst. div. engr., C. & O., Hinton, W. 
Va.; N. D. Howard, managing editor, 
Railway Engineering and Maintenance, 
Chicago; W. G. Kemmerer, asst. engr., 
Penna., Chicago; A. A. Sirel, engr. draits- 
man, C. & N. W., Chicago; J. S. Vreeland, 
associate editor, Katiway Engineering ana 
Maintenance, Chicago; C. H. Wells, div. 
engr., C. & N. W., Boone, la.; and W. E. 
White, general foreman b. & b., A.T. & S.F., 
Chanute, Kansas. 


Discussion 


The discussion of this report in- 
cluded examples of stream-bed as 
well as bank erosion and numerous 
instances were cited of methods used 
to overcome this trouble, A. M. 
Knowles (Erie) gave further details 
of the system of check dams which 
his company is using with success in 
streams having considerable fall, and 
explained that im most cases erosion 
has been practically stopped by this 
form of construction. A. R. Harris 
(C. & N. W.) calied attention to the 
fact that farmers owning land on both 
sides of the railway sometimes place 
fences or gates at the mouths of cul- 
verts, with the result that the water- 
ways are filled to such an extent as 
to make a raise of the track neces- 
sary. He also advised against the use 
of any but heavy riprap to protect 
against bank erosion and suggested 
that the best results will be obtained 
where the whole mass is grouted to 
hold it in place. 

A form of construction now in use 
on his road was described by H. M. 
Church (C. & O.), in which a trench 
is excavated parallel to the foot of 
the slope to be protected and is then 
filled with heavy riprap to form a 
footing for other riprap that is placed 
along the slope of the embankment to 
prevent erosion. R. E. Caudle (M. P.) 
suggested that, to be effective, one 
must get riprap well out into the bed 
of the stream, that is of sufficient size 
that it cannot slide away into the cur- 
rent. It had been his experience that 
retards and jetties give best results 
in protecting against bank erosion by 
streams flowing through flat country. 
He said that in such country the 
banks are generally easily eroded and 
it is necessary to slow down the cur- 
rent or to keep it well away from the 
bank. He cited examples in which re- 
vision of alinement had been made 
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when the track along streams of this 
character had been threatened, but 
stated that this is of little use unless 
the track can be given support on a 
hillside. He referred to several cases 
where erosion had again threatened 
relocated tracks and gave examples 
of bank protection in the form of 
jetties which provided ample protec- 
tion against erosion at much lower 
cost than line revision. He also ex- 
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plained that jetties deflect and break 
up the current in such a manner that 
it ceases to erode the bank and that, 
in fact, they retain material that flows 
in and is deposited behind them, in 
such a way that the bank eventually 
builds up. He cautioned against their 
use around bends, saying that they are 
not very successful in such locations, 
but are of value only where the cur- 
rent is nearly parallel with the bank. 


Modernization of Small Stations 
to Meet Present-Day Requirements 


WITHIN recent years, most of the 
railways of the United States and 
Canada have greatly improved their 
passenger equipment, especially with 
respect to streamlined and Diesel- 
powered trains. Not only has the 
equipment itself been improved, but 
the speed of travel and the comfort 
of passengers are such that the results 
have been very gratifying to the rail- 
ways in the way of improved pas- 
senger earnings. 

However, the appearance of the 
facilities at outlying passenger sta- 
tions has not kept pace with the 
changes in the train equipment. Very 
little attention has been accorded such 
stations towards making them more 
attractive or comfortable for railway 
patrons. This is not due to lack of 
foresight, but rather to the curtail- 
ment of expenditures for such work 
during the last 10 or 15 years. 

The new means of transportation 
provided by motor buses and _ air- 
planes are proving very competitive, 
and have taken a large proportion of 
the available passenger business from 
the railways. These competitive trans- 
portation agencies have provided at- 
tractive and comfortable stations for 
their patrons—the advertising value of 
which should not be under-estimated. 
Therefore, it behooves the railways 
to “wake-up” and give consideration 
to the modernization of some of their 
more important outlying stations to 
meet present-day needs. 


Geographical Location 


When preparing studies for the im- 
provement of any station, one must 
give due consideration to its location, 
and make the improvement conform 
with local environments. In mountain- 
ous regions, certain innovations can 
be introduced to fit in with the sur- 
roundings; in summer or winter- 
sports regions, a different style of 
architecture or treatment may be in 
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order ; and at a seaside or lake region, 
some other treatment will be called 
for. 

The particular community to be 
served oftentimes has some bearing 
on the scheme of modernization. The 
requirements at suburban stations are 
entirely at variance with those at 
urban stations. Each project is a 
problem in itself, and no general rule 
can be applied. 

When building new lines of rail- 
way, it was customary to construct 
station buildings at intervals of 10 to 
15 miles. Invariably, these buildings 
were constructed of wood throughout, 
as this was the most convenient ma- 
terial available and afforded the sim- 
plest construction. Many of them 
have served a long and useful life, and 
are still in use. These stations were 
often constructed to provide both pas- 
senger and freight facilities, and some- 
times provided living quarters for the 
station agent. It is almost impos- 
sible ta. modernize such stations. 
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Stating that the Santa Fe has been 
following a construction similar to 
that on the Chesapeake & Ohio, W. 
A. Sweet (A.T. & S.F.) said that the 
trench is excavated in the stream with 
a dragline. It is then filled with heavy 
riprap which is carried up to and 
above the high-water line. He said 
that this form of protection has been 
entirely successful in territory where 
banks are easily eroded. 


As time passed, better structures 
replaced these frame buildings in the 
more importart localities, either be- 
cause of the destruction of such build- 
ings by fire, or at the insistence of 
the communities served. Now and 
then improvements were added, such 
as steam or hot water heating systems, 
sanitary facilities and electric light- 
ing—usually by request of the local 
authorities in connection with the 
construction of municipal water and 
sewer systems and the extension of 
electric service to the locality. 

Many stations constructed prior to 
1930 had two large waiting rooms, 
with an enclosed ticket office located 
between them; also baggage and ex- 
press rooms located at either end of 
the building. Present-day practice is 
to provide only one large waiting 
room, and possibly small retiring 
rooms in connection with the toilet 
facilities. This construction has 
proved very satisfactory for present- 
day needs, and should be kept in mind 
when making studies for the modern- 
ization of old stations. 


Provide Space for Other Uses 


Oftentimes, a plan can be worked 
out to eliminate one waiting room, 
thus providing space for other uses, 
such as a roadmaster’s office, a yard 
office, or additional space for an office 
for an express agency. It appears that 
in the last few years the express 
agencies have come to the conclusion 
that an office in a railroad station 
serves their purpose just as well as an 
up-town office. This should be en- 
couraged as it brings rental income to 
the railways, as well as more business. 

In certain southern states, condi- 
tions are somewhat different with re- 
spect to providing only one large wait- 
ing room, in that it is necessary to pro- 
vide separate waiting rooms and ac- 
companying sanitary facilities for 
white and colored patrons. 
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In making alterations to a frame 
structure, consideration should be 
given first to the foundation. If it 
rests on pile stubs or mud sills, they 
should be replaced with concrete. In 
some cases it may be desirable to re- 
tain the wood floor system. If so, 
grilles must be placed in the founda- 
tion walls to provide proper ventila- 
tion. Metal termite shields should be 
installed in those localities where 
termites are a problem. A better and 
more permanent job, as well as a more 
sanitary one, would be to remove the 
entire wood floor system, fill with 
sand, gravel or cinders, and construct 
a concrete floor over the entire area. 
Such a floor should have metal rein- 
forcement to aid in preventing cracks. 
This may be of No. 6-gage, 6-in. by 
6-in. electric-welded wire mesh. which 
should be 2 in. below the surface. 


Side Walls 


Improvements to side walls of 
frame stations can be accomplished in 
various ways. There is nothing wrong 
with good frame walls as originally 
constructed, with the possible excep- 
tion of the trim that was used in for- 
mer years. This trim can be replaced 
with more modern types at little ex- 
pense. The siding material is usually 
in fair condition, but covered with lay- 
er upon layer of paint. These layers 
of paint must be removed before it will 
be possible to do a good paint job. In 
cases where it will be expensive to re- 
move the paint, and the siding is in 
need of extensive repairs, it may be 
more economical to replace it all—pos- 
sibly using a more desirable material. 

Asbestos-cement material, either 
siding or shingles, can be applied to 
frame walls with success—assuming 
that proper precautions are taken, 
such as providing a concrete founda- 
tion beneath the structure, and brick- 
work facing to the height of the win- 
dow sills. Before applying the new 
siding, a waterproof paper should be 
applied to the old wood siding, the sid- 
ing being nailed or screwed in place. 
Battens of the same material must be 
applied over all joints if asbestos-ce- 
ment sheets are used. All trimming is 
usually of wood. 

Some years ago, stuccoing was the 
fad, and railroads did considerable of 
this kind of work. The usual practice 
was to nail a wire mesh to the wood 
siding and then apply the stucco. Some 
of these jobs were good, but many 
were bad. Cracks appeared, due prob- 
ably to settlement of the foundations 
or to vibration from passing trains. 
Stucco can be damaged severely by the 
movements of baggage and express 
trucks on the platform side of a sta- 
tion, and by vehicular traffic on the 
street side. Proper concrete founda- 
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tions are necessary for stucco jobs, 
and it would be best to provide brick- 
work from the platform level to the 
height of the window sills, with the 
stucco extending from that level to the 
eaves. Stucco applied to cement, hay- 
dite or cinder concrete blocks has last- 
ing qualities. However, except for cer- 
tain southern states, where climatic 
conditions are favorable, its use for 
railroad structures is not reeommend- 
ed. Probably the best of the improve- 
ments that can be made to frame side 
walls is brick veneer. However, this 
is rather expensive, and the usual type 
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a neat appearance. In some cases, 
horizontal muntins may be used to 
carry out certain architectural fea- 
tures, or even glass blocks may be used 
effectively in many cases. 


Roofs, Dormers, Gables, Eaves 


In the older types of structures, one 
finds many peculiar innovations that 
are intended to draw attention to the 
roof structure. These include massive 
towers, or steeples, supporting clocks 
or weather-vanes; small iron fences 
along the ridge lines ; dormers of vari- 
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of frame structures will not warrant 
the necessary expenditure. 

The side walls of many of the older 
brick stations were generally con- 
structed of stone to the height of the 
window sills, with pressed brick above 
to the eaves. Such walls become quite 
dark and grimy over a period of years, 
and get very little attention, if any, in 
the way of cleaning. Any project for 
improving the appearance of such sta- 
tions should take into consideration 
tuck pointing and cleaning. The clean- 
ing of stone and brick walls can be ac- 
complished readily by steaming, and 
at a reasonable cost. Sandblasting of 
stonework might be resorted to, but it 
tends to injure the texture of the stone 
facing. On brick work, a satisfactory 
job can also be obtained by washing it 
with the proper solution of muriatic 
acid, or other chemical, and then rins- 
ing with clear water. 


Doors and Windows 


The windows and exterior doors of 
any station under consideration for 
improvements should be removed and 
replaced with those of modern design. 
Many of the doors in the older stations 
are more than seven feet high, with 
panels and trim of an antique design, 
and hardware of the same period. The 
windows are of similar construction, 
and, in most cases, are well worn and 
loose. It is essential that all such mill- 
work be replaced. All windows should 
be weather-stripped; double-hung 


windows are preferable to the case- 
ment types. Windows, with the upper 
sash divided and the lower sash pro- 
viding for a single pane of glass, have 


ous shapes ; gables, with an abundance 
of carved wood designs and lattice- 
work, also, wide overhanging eaves. 
Probably no consideration was given 
to future maintenance of these ap- 
pendages, and, in most cases, no main- 
tenance was given. In general, much 
of this ornamentation should be re- 
moved, thus improving the appearance 
of the structures. 


Floors 


Most of the older passenger stations 
were provided with wood floors 
throughout, which, in time, become 
badly worn. Probably the most satis- 
factory improvement that can be made 
to such floors is to cover them with 
asphalt or rubber tiles. Such tiles are 
manufactured in various sizes and in 
a multitude of colors. The size of tiles 
should be determined by the size of 
the room involved, using small tiles, 
say 6-in. by 6-in., in a small room, and 
larger tiles, say 9-in. by 9-in. or 12-in. 
by 12-in., in a large room. A border 
strip can be arranged for, and, if de- 
sired, various figured designs can be 
laid inside of the border. 

The proper color will vary with the 
location and with individual taste; 
however, the color should not be too 
light. A pleasing effect can be ob- 
tained with red and black tiles, laid al- 
ternately ; or, mottled colored tiles of 
various shades of brown and green. 
A molded rubber base, about 4 in. 
high, with cove at the floor line, should 
be provided along all walls, and par- 
ticularly in the toilet rooms. 

In laying such tile floors, certain ad- 
vance preparations must be made to 
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secure a Satisfactory job. If the floor 
is badly worn, it may be necessary to 
fill low spots with a mastic, after 
which, a thin sheet of asbestos-cement 
or plywood should be nailed to the 
floor to provide a perfectly smooth 
surface. A layer of felt paper is glued 
to the surface thus prepared, and on 
this the tiles are laid in a specially pre- 
pared mastic, and then rolled. For 
this type of floor covering, it is essen- 
tial that the floor structure be of suf- 
ficient strength, and firm, to prevent 
springing or weaving under traffic. 

Existing wood floors, when badly 
worn, can also be improved by laying 
another wood floor over them. The 
new flooring may be hard maple, edge- 
grained fir, or pine, and can be laid at 
reasonable expense. 

In some instances, it may be best to 
remove the old wood floor system en- 
tirely, backfilling with sand, gravel or 
cinders and constructing a new con- 
crete floor. Such floors are hard, and 
appear cold in natural cement finish, 
but they can be colored with mineral 
pigments and laid in tile designs 
to enhance their appearance. 

It is highly desirable to install tile 
or mastic floors in toilet rooms, as 
wood floors are hard to keep clean and 
soon become a nuisance. Such floors 
can be laid over wood construction by 
sheathing between the joists, filling in 
with concrete with light mesh rein- 
forcing, and laying the surfacing ma- 
terial on this construction. This con- 
struction may result in a small change 
in elevation as compared with the ad- 
jacent floor, but this can be taken up 
with a sloping threshold. 


Walls and Ceilings 


The walls and ceilings in some of 
the older stations are covered with 
dressed, matched and beaded lumber ; 
the casings about doors and windows 
are of an ornamental design; they 
have wood baseboards, wainscots, 
caps and picture molds; and the ceil- 
ings are generally from 12 to 16 ft. 
high. An examination of such walls 
and ceilings will show shrinkage 
cracks, loose boards and warping. To 
paint such surfaces does not help their 
appearance much. 

Within recent years, a number of 
new types of wall and ceiling cover- 
ings have come into the market, and, 
as a result, a designing architect now 
has an opportunity to use his talents 
along decorative lines. Some of the 
more popular types of new wall cov- 
erings are pressed woods, cane fibre 
boards, and boards composed of ce- 
ment and asbestos fibres. The last 
named material can be obtained in a 
number of different colors, such as 
light green, buff, rose, grey and black. 
The other materials can also be ob- 
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tained in various shades and designs. 

For ceiling material, scored wood, 
or cane fibre insulating board can be 
obtained readily. This material comes 
with ship-lap or tongue and groove 
joints, and one-half, three-quarters 
and one inch thick—the half-inch ma- 
terial being used generally for ceiling 
application. Various sizes of panels, 
or scoring, can be obtained and laid up 
in interesting patterns. The material 
should be backed with a ply of heavy 
waterproof paper to prevent “breath- 
ing,” or the passage of moisture-laden 
air, which quickly stains the finish. It 
can be painted, if desired. 

When applying the asbestos boards, 
hard pressed-woods or cane fibre 
boards to walls, all wood trim about 
doors and windows, wainscot cap, 
baseboards and other trim, must be re- 
moved to provide a smooth working 
surface. It is best then to apply a 
layer of felt paper, tacking it to the 
wall. The covering material is ap- 
plied and held in place with aluminum 
or other types of moldings. These 
moldings are of various shapes for 
vertical and horizontal joints, inside 
and outside corners, and caps. All 
wood trim in redecorated areas should 
be of the modern narrow types. 

Unusually high ceilings are not an 
uncommon feature in older stations 
and it is often desirable to fur them 
down to obtain better room propor- 
tions. In some cases, the area thus 
afforded above the new ceiling can be 
used effectively for housing the ducts 
from modern unit heaters and evapo- 
rative-type coolers. 

There are several so-called interior 
stuccos on the market that can be ap- 
plied in interesting textures, and, be- 


ing self-colored, require no painting. - 


Furthermore, this material can be 
cleaned and will require no painting 
for a considerable period of time. In- 
terior colors of medium light to light 
shades are preferable to the darker 
shades, because of their aid to im- 
proved lighting and the added atmos- 
phere of cheerfulness which they give 
to the surroundings. 


Ticket Office 


In stations where two waiting 
rooms are in use and the ticket office 
is mid-way between them, there is 
very little that can be done to improve 
the general appearance unless the of- 
fice enclosure is entirely removed. A 
railroad in the middle west removed 
such an enclosure in one of its sta- 
tions and replaced it with an open 
ticket counter. Where it is possible 
to dispense with one of the waiting 
rooms, or to make one general waiting 
room, the ticket office can be con- 
structed across one end of the area, 
providing a pleasing appearance. 
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In any ticket office, it would seem 
that the ticket windows could be 
made more attractive by removing the 
grille work and substituting a glass 
panel, with an opening at the counter 
level and another opening for a 
“speak-hole.” A variation of this 
would be horizontal strips of glass, 
about two inches wide, set about an 
inch apart. 

As for the interior of the office, the 
old-fashioned ticket cases should be 
replaced with modern back counters 
fitted with drawers for tickets and 
cash. File cases, pigeon holes and 
various drawers should be provided 
beneath the ticket window counter, so 
that nothing in the office shows above 
the counter level. 

Furniture plays an important part 
in modernization schemes. Well-de- 
signed wood settees have a neat ap- 
pearance and can be made comfort- 
able. Such furniture is substantial 
and cannot be damaged easily. How- 
ever, the trend is toward chairs and 
lounges with chromium-plated tubular 
steel frames and bright-colored leather 
or fabric upholstery. Such furniture 
is subject to malicious damage and 
should not be installed except where 
policing is constant. 

Telephone booths, luggage lockers 
and various vending machines can be 
made to fit in with modernization 
work; some of these facilities can be 
built into partition walls. 


Electric Lighting 


Electric lighting was installed in 
many of the older stations some time 
after the original construction. In 
many cases, conduits and outlet boxes 
were left exposed, and drop cords 
were provided with ordinary reflectors 
over the lights. In such cases, prac- 
tically all conduits, wiring and lighting 
fixtures should be removed and re- 
placed. Lighting fixtures are an im- 
portant part of modernization, and re- 
gardless of how much a room is re- 
furnished, old style or ordinary com- 
mercial lighting units will nullify the 
appearance. Modern fixtures, or spe- 
cially designed units suitable to the 
room treatment, should be used. Very 
effective decorative schemes can be de- 
signed with the use of fluorescent 
lights ; such lights have become quite 
popular. Ample illumination should 
be provided, erring to over, rather 
than under lighting. 


Decoration 


Decoration is a vital factor in the 
appearance of a building, both interior 
and exterior, and appearance is very 
important in station buildings, where 
the public interest is paramount. The 
present trend is toward colors—even 
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bright colors. Most of the materials 
now available for inside walls, ceilings 
and floor coverings are colored, and a 
variety of selections can be made. 
Present practice is for a comparatively 
dark wainscot, lighter wall coloring to 
the ceiling level, and still lighter ceil- 
ings. It is best to select a floor cover- 
ing of the darker shades, or of mottled 
browns and greens. 

As for outside decoration, or paint- 
ing, most railroads have standard 
colors for frame buildings. However, 
if any appreciable degree of success is 
to be obtained in modernization work, 
there must be a deviation from such 
standards. It is believed that the re- 
action of patrons to a break in the 
monotony of standard colors will be 
quite favorable. The standard paint 
colors of individual roads should not 
influence the color scheme. In fact, 
some roads with streamlined pas- 
senger equipment are decorating their 
stations to harmonize with the color 
schemes of their modern trains. 


Heating Facilities 


Most stations, where modernization 
might be contemplated, are already 
equipped with an adequate heating 
plant. If the piping of such a plant is 
exposed, consideration should be given 
to placing it out of sight—preferably 
on the basement ceiling if there is a 
basement or space for such pipes un- 
der the floor ; otherwise, by providing 
a trench in the floor. Pipes that lay 
along the baseboard are unsightly and 
provide space for the accumulation 
of dirt; overhead pipes do not have 
this disadvantage, but are not much 
better in appearance. 

Radiators are nearly always placed 
at the windows, and, for that reason, 
must be low and long. They are placed 
in this location because the infiltration 
of air is greatest at the windows. 
Where space occupied by radiators is 
an important factor, recessed types 
may be used. Metal covers on radi- 
ators improve appearances. 

The use of unit heaters in passenger 
stations might be considered. Many 
waiting rooms are very high, and unit 
heaters drive the heated air from the 
ceiling areas towards the floor level. 
Furthermore, circulation of the air 
will be much improved. 


Toilet Facilities 


Probably there is nothing at a pas- 
senger station that is talked about 
more than the toilet facilities. Health 
authorities are continually advocating 
better and more modern facilities, and 
their proper maintenance. Other 
forms of transportation have given 
special attention to such facilities, 
which has brought favorable comment 
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repeatedly from the traveling public. 


The entrances to the toilet rooms 
for men and women should be at 
least 20 ft. apart; they should be 
neatly labeled, and so located as to be 
not too conspicuous. The floors of 
the rooms should be of an impervious 
material, such as cement, or various 
types of tiles, with a cove base of 
similar materials. All walls and ceil- 
ings must be of plaster or some other 
non-absorbent material. It is prefer- 
able to omit any woodwork, and, with 
that in mind, all toilet stalls should be 
of metal construction. 

It has been the custom for many 
years to install toilets with high tanks, 
pull-chain flushing device, and full 
rimmed seats with hinged covers. The 
present-day practice is for low tanks 
and open-front seats with no covers. 
Flush valves, in place of tanks, are 
preferable, but the proper size sup- 
ply pipe must be used. 

Urinals should be of the floor type, 
with an automatic flushing device, and 
should be placed on 24-in. centers. 
This type obviates the necessity of 
floor drains, which should otherwise 
be placed in toilet rooms for use when 
washing the floors. Pedestal-type 
urinals are used on some railroads and 
have proved quite satisfactory. 

A lavatory should be placed in each 
room, fitted with chromium-plated fix- 
tures. As hot water is seldom avail- 
able at outlying stations, it is custom- 
ary to install a cold water faucet only. 
A neat mirror may be installed in each 
room at slight expense, which adds to 
the appearance of the room and the 
comfort of patrons. 

Some roads have installed colored 
fixtures. These can be obtained in 
various colors such as maroon, green, 
yellow and black. When installing 
colored fixtures, care should be taken 
to redecorate the walls, ceilings and 
floors to harmonize with them. 

Drinking fountains should never 
be placed in toilet rooms. Obviously, 
they should be placed in close prox- 
imity to such rooms in order to take 
advantage of shorter waste, vent and 
supply piping. The bubbler-type of 
fountain should be discouraged; in 
fact, many states prohibit its use. The 
angle stream type is recommended. 


Platforms 


The original platforms built at small 
stations were nearly always of wood, 
or, for more important stations, of 
brick. Wood platforms are a source 
of continual maintenance and should 
be considered for replacement with 
permanent types when improvements 
are contemplated. Brick platforms 
were very popular until the advent of 
concrete, or cement platforms. They 
have the advantage of easy mainten- 
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ance and present a good appearance. 
Concrete platforms are good, but must 
be placed on firm foundation material 
to avoid settlement and consequent 
cracking and disintegration. 

At the larger stations, platform 
shelters are essential and cannot be 
dispensed with entirely. However, 
there are many locations where such 
facilities are no longer needed and can 
be removed, thus saving maintenance 
expense and adding to the appearance 
of the station building. In other cases, 
a large portion of the shelter can be 
removed without disadvantage. 

The wide overhanging eaves on 
most of the older stations present a 
problem for any one attempting to im- 
prove the outside appearance of such 
a building. In some improvement 
jobs, such eaves have been removed 
entirely ; in others, only partly. These 
wide eaves not only present a poor ap- 
pearance, but exclude daylight from 
the interior, resulting in dark, dismal 
rooms. Any alterations to the roof 
structure should include consideration 
of the alteration of overhanging eaves. 

Today, parking space for automo- 
biles is very essential, not only at sub- 
urban stations, but also at outlying 
stations as well. Such parking areas 
and driveway approaches to the sta- 
tion should be improved with cinders 
or chats, where available. 


Conclusions 


It is obvious that the modernization 
of each station presents a separate and 
distinct problem, and that it should be 
considered as such. Much of the 
work to be done rests with the indi- 
vidual in charge of preparing the 
plans, subject, of course, to the ap- 
proval of his superior officers. 

This report should be considered as 
a series of suggestions, or possibly as 
a guide, as to what might be done to 
modernize an old passenger station. 
It is evident that improvements should 
be made to some of the more impor- 
tant passenger stations to keep abreast 
of the times. 


Committee—L. C. Winkelhaus (chair- 
man), arch. engr., C. & N. W., Chicago; 
W. A. Hutcheson (vice-chairman), supv. 
b. & b., C. & O., Clifton Forge, Va.; L. E. 
Peyser (vice-chairman), asst. arch., S. P., 
San Francisco, Cal.; C. F. Berg, engr. 
draftsman, C. & N. W., Chicago; P. B. 
Collier, asst. supv. b. & b., M. P., Monroe, 
La.; H. M. Harlow, asst. supv. b. & b., 
C. & O., Clifton Forge, Va.; W. A. Huck- 
step, arch. div., M.P. St. Louis, Mo.; D. H. 
Johnson, supv. b. & b., C.St.P.M. & O., St. 
Paul, Minn.; W. W. Kerr, asst. engr., C. 
& N. W., Chicago; T. S. McMahon, arch., 
G. N., St. Paul, Minn.; J. A. Moore, supv. 
b. & b, C. & E.L, Danville, Ill.; A. W. 
Nelson, asst. engr., C.M.St.P. & P., Chi- 
cago; F. A. Scites, supv. b. & b., C. & O., 
Huntington, W. Va.; J. W. Secker, bldg. 
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insp., C.M.St.P. & P., Chicago; and W. A. 
Sweet, gen. fore. b. & b. A.T. & S.F., 
Newton, Kansas. 


Discussion 


Emphasizing that need for the 
modernization of stations is pressing, 
A. Chinn (Alton) called attention to 
the inconsistency of requiring pas- 
sengers to come through dingy, out- 
moded and sometimes dirty stations 
to board the new streamlined trains. 
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Aside from this, however, he con- 
tended that the railways should con- 
sider the competitive feature of these 
outmoded stations, for bus and air 
lines have given much attention to 
the design and appointments of their 
stations, and the contrast between 
the old railway stations and the 
newer stations of the competing lines 
is a subject of much comment. He 
has on his road many stations with 
high ceilings; and in any moderniza- 
tion scheme these ceilings should be 


Efficient Methods of Transporting 
Bridge and Building and Water Supply Gangs 


THE fact that this subject was chosen 
by the association for study during 
the year, convinced your committee 
that there exists some, if not consid- 
erable, apprehension that the methods 
now employed by many railroads in 
transporting bridge, building and wa- 
ter service employees, are inefficient. 
Accordingly, it seems advisable to re- 
view briefly the circumstances from 
which the methods developed which 
are more generally employed today 
for transporting men to and from 
work, the objections that there may 
be to such methods, and finally, the 
improvements that are available and 
that offer opportunities for substan- 
tial economies. 


Early Practice 


Years ago, when railroad construc- 
tion was a major undertaking, tracks 
were advanced through unsettled re- 
gions, across plains, through forests 
and over mountains—all mainly in 
wilderness where the housing and 
feeding of men were necessarily the 
first problems for which arrangements 
had to be made. It is readily under- 
stood why camp cars came into exist- 
ence as a practical means of caring 
for a large number of men whose 
work was continually pressing for- 
ward, because the mobile camp, con- 
veniently handled on the newly laid 
rails, solved that problem well. 

As parts of new lines were placed 
in operation, these large camps be- 
came fewer or disappeared, to return 
only with infrequency when extensive 
rail renewals or ballast work demand- 
ed their use. But the maintenance of 
track, bridges, buildings and water 
supply facilities called for means of 
taking care of small groups of work- 
men, some of whom, by reason of 
their duties, had to be moved from 
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one locality to another, often for 
emergency work and over long dis- 
tances. Among these were the bridge 
and building gangs and the water 
service employees whose small camp 
units, generally known as outfit cars, 
naturally became not only common, 
but afforded the most practical and 
economical solution. The cars could 
be moved from one siding to a distant 
one, or could be spurred out to place 
the men within reasonable operating 
limits for their hand car, or, in more 
recent years, their track motor car. 
During the long period in which 
the old reliable hand car not only took 
the men to and from their points of 
work, but often enabled employees, 
and others as well, to reach towns 
where they could enhance the gate 
receipts at dances and other places of 
interest, there were only dirt roads or 
trails, often few and far between, and 
no motor vehicles. The railroads were 
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brought down to a lower level, thus 
making the rooms far more attrac- 
tive and easier to heat. Mr. Chinn 
also called attention to the outmoded 
toilet facilities and appointments in 
rest rooms in practically all stations 
that have not been modernized 
within the last year or two. 

L. P. Kimball (B. & O.) inquired 
about the new system of radiant 
heating and whether any one present 
had any knowledge of railway or 
other installations. 


necessarily depended upon for local 
as well as long-distance transportation 
of persons and property. Locomotives 
and trains were relatively small; they 
operated frequently ; sidings or spurs 
were numerous, so that outfit cars 
could be moved promptly from place 
to place and material could be dis- 
tributed at bridges and other points 
between stations with little detriment 
to train operation. Neither was there 
serious loss of time to gangs in those 
days of longer working hours, when 
the delayed way-freight might arrive 
at the unloading point at an hour that 
would now be far beyond quitting 
time in the zone of overtime, an un- 
known headache in those days. 


Conditions Have Changed 


But look at the picture today. Train 
makeup and operation, both passenger 
and freight, have changed radically. 
Runs between stops are long and at 
high speed, and extra stops, or 
even slow-downs cannot be justified. 
Neither can present-day heavy freight 
trains be used to pick up, move and 
set out outfit cars without disrupting 
and penalizing the cost of train oper- 
ation. Way freights, as we used to 
know them, have, to a large extent, 
disappeared, so, in addition to the 
problem of getting outfit cars moved 
and moved when the progress of the 
work requires, there is little opportu- 
nity to provide train service economi- 
cally for the unloading of small 
amounts of material between stations. 
Changed passenger service has greatly 
reduced or eliminated the opportunity 
to send men to points where perhaps 
a small repair job must be taken care 
of quickly, or where a car must be 
released of its load. Men in outfit 
cars can no longer get to their homes 
over Sundays without entailing a con- 
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siderable loss in productive working 
time during regular hours. 

Because of the changed character 
of train service, the track motor car, 
which has been gradually improved 
so that, under proper care, it is rea- 
sonably dependable, has been pressed 
into the long-distance hauling of 
heavy material and of men. Both of 
these factors add to the hazards of 
motor car operation and increase 
maintenance costs materially. The 
difficulties of track car operation have 
been greatly increased, not only be- 
cause of the faster and heavier trains 
now prevalent, but also because of the 
elimination of many communicating 
stations, which decreases the oppor- 
tunity to keep in touch with train 
movements. 

Coincident with these outstanding 
changes in operating conditions on 
the track, improved highways have 
been developed, which in numerous in- 
stances parallel our railroads and pass 
the bridges and other intermediate 
structures in reaching towns or sta- 
tions along the way. Furthermore, 
these highways checkerboard the land, 
radiating as the spokes of a wheel 
from the larger centers, with the re- 
sult that short-cuts have been estab- 
lished between many railroad sta- 
tions, particularly on those lines that 
cross each other, or which tend to par- 
allel each other, though perhaps at 
remote distances. 

These highways have been built and 
improved for the declared, if not the 
actual, purpose of serving the public 











needs. The railroads have contributed 
largely to their cost in one way or 
another—yes, have often paid un- 
fairly and dearly. Why then, should 
not the railroads avail themselves of 
all the opportunities there may be to 
use these highways advantageously in 
accomplishing their primary purpose 
—that of mass transportation of per- 
sons and property on the rails? 

One field for such study lies, un- 
questionably, before this association— 
that of transpbrting workmen with 
minimum travel time, and of supply- 
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ing them with material by a means 
that will insure its delivery when 
needed, with the minimum elapsed 
time between the store room and the 
point at which the material is to be put 
to use. First, let us explore the pos- 
sibilities of transporting bridge and 
building gangs. Necessarily, at the 
larger terminals, such maintenance 
forces are centralized and are main- 
tained in greater numbers than else- 
where. It is there that workmen have 
their homes and are available when 
conditions require increasing forces, 
perhaps quickly, to cope with some 
emergency. It is there that the stores 
department is represented and has the 
materials and tools we need. 

In many instances, a railroad has 
more than one line through such ter- 
minals, but, in any event, there is 
much nearby work for bridge and 
building men at such points, with 
their terminal buildings, street sub- 
ways, suburban stations, interlocking 
towers and industrial tracks with their 
bridges and coal trestles. Gradually 
as the distance increases from the 
center of large terminals, the bridge 
and building work becomes more 
scattered and decreases per mile of 
railroad. Relatively, similar condi- 
tions exist at the smaller terminals, 
the natural headquarters for main- 
tenance forces. At these latter points 
there may be, in addition to company 
buildings and other facilities, various 
industrial tracks, including mine 
tracks, on which bridge work is neces- 
sary. At all of these terminals track 


The Three-Ton 
Truck, With “Stake 
Body” and Remov- 
able Canvas Top, 
Satisfies the Re- 
quirements of Many 
Bridge and Build- 
ing Gangs 


car operation is difficult, if not impos- 
sible, because of frequent train and 
switching movements or cars block- 
ing the tracks that must be used. 


Less Delay With Trucks 


In some localities, some railroads 
have already adopted the use of high- 
way vehicles for transporting bridge 
and building gangs, and, apparently, 
with gratifying results. In addition 
to the ability to operate at greater 
speeds on the streets and highways 
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than on the rails, there are not the 
delays incident to clearing for trains 
and yard movements, or due often to 
finding tracks blocked with standing 
trains or cars. According to the dis- 
tance from headquarters that can be 
traveled to advantage by highway con- 
veyances, it has been possible to re- 
duce or eliminate the use of outfit 
cars for the use of gangs being dis- 
patched to their points of work. 


Increased Flexibility 


There is unlimited flexibility in the 
use of highway vehicles, permitting 
the sending of just the right number 
and kind of men to handle a job, 
whereas a crew in outfit cars is nor- 
mally fixed in number as well as with 
classification of individuals. This 
latter situation results all too fre- 
quently in there being fewer men on 
certain specific jobs than are needed 
to handle the work properly, including 
flagging, while in other cases there 
are too many men for the jobs at 
hand, such as adjusting stock yard 
gates or fixing a coal bin. Further- 
more, the cost of the work is often 
penalized by the necessity of using 
mechanics to do laborers’ work—for 
example, a carpenter crew excavat- 
ing, or placing or readjusting rip-rap. 

Hand in hand with the transporting 
of men is placing within their conven- 
ient reach the materials and tools they 
must use, and having them there at the 
right time—not too late, neither too 
far in advance, lest there be loss by 
theft or the station warehouse be 
cluttered with aging company prop- 
erty. The material should remain 
with the storekeeper as long as pos- 
sible, not only for its protection, but 
to minimize the stock investment. 
Special tools and equipment should be 
kept at central headquarters for dis- 
patching only as needed, thus per- 
mitting greater utility by being able 
to care for the needs of more crews. 
The highway truck has demonstrated 
its practical usefulness to such ends. 


Type of Highway Vehicle 


As in the case of much roadway 
machinery developed for use on or off 
track, the highway conveyance im- 
mediately presents obvious advan- 
tages. However, as with roadway ma- 
chines, the true test as to its economy 
rests with the ability to keep it gain- 
fully employed. This demands defi- 
nite and daily supervision on the part 
of someone, after a study of local 
conditions and requirements has de- 
termined the kind of vehicle or ve- 
hicles that will best meet the needs of 
the district, and what departments and 
crews will be serviced by them. 

In consideration of the foregoing, 
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it appears that a highway vehicle is 
needed which can be used for trans- 
porting men and some materials si- 
multaneously, and be adaptable readily 
to the handling of bulky and heavy 
materials alone—yes, even small 
buildings, such as flagmen’s cabins. 
These requirements are satisfied to a 
quite satisfactory extent in the “stake 
body” truck of three tons capacity, 
sheathed on both sides of the stakes 
and covered with removable bows and 
canvas. The body, 7 ft. wide and 16 
ft. 6 in. long, is provided with plank 
seats, designed for convenient folding 
or entire removal when the space is 
needed for handling material. There 
are other special features possible in 
this type of truck, such as tool boxes, 
a compartment under the body for 
handling safety cans of gasoline, a 
tail gate and suitable rear view win- 
dows. This description of one type 
of conveyance is brief, if not vague, 
and is offered only to suggest the 
possibilities of design which will re- 
sult in maximum efficiency, consider- 
ing the investment. 

At the present time, many railroad 
officers are concerned with the ques- 
tion, “Can I increase the efficiency of 
certain maintenance of way men and, 
after all costs are figured, show a 
real and substantial reduction in ex- 
penses by utilizing the highways? If 
so, what is the procedure?” The an- 
swer to the first question can, no 
doubt, be determined best by obtain- 
ing figures from those who have un- 
dertaken such operation. The answer 
to the second question, in part at least, 
might be based on an actual trial, uti- 
lizing the suggestion offered herein 
with regard to the type of truck. 

At the larger terminals, suitable 
trucks will definitely expedite the 
movement of bridge and building 
gangs to and from work, and will 
readily permit the distribution of the 
different members of the gangs so 
that all may be employed advanta- 
geously on necessary work. Further- 
more, they will insure keeping these 
men supplied with the material they 
need direct from the store room or 
headquarters, thus eliminating the 
possibility of its theft, going astray, 
or being stored in some building 
where, perhaps, it may be forgotten. 
In addition, they will make possible 
the immediate and proper disposition 
of material removed or left over upon 
the completion of the job. One truck 
can readily handle and supply several 
crews within a limited radius, and 
also have time in which, under proper 
supervision, to serve the needs of oth- 
er departments. One of these depart- 
ments is the track department, the 
gangs of which, with motor and push 
cars handling small track material, 
welders’ gas cylinders, etc., often have 
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difficulty in getting through a con- 
gested area to a job, and then return- 
ing the released scrap and usable ma- 
terial to a proper place before some 
one, who can afford a truck, steals and 
carries it away, or some boy, who does 
not realize the probable consequence, 
places a spike or other small piece of 
metal on the rail. 


On-Line Jobs 


Beyond the terminals, larger cities 
and yards, the situation with regard 
to the use of highway trucks is dif- 
ferent, possibly to the extent that 
general use of the highway by bridge 
and building gangs is questionable 


Track Motor Cars 
Are Operated With 
Difficulty in Many 
Territories, But 
Still Have a Place 
Where They Can 
Be Used to Ad- 
vantage 


from the standpoint of economy. 
However, it is thought that, in all 
probability, the instances in which 
highway usage will not pay will prove 
to be exceptions, and relatively few. 
Good highways provide ready access 
to practically all miscellaneous build- 
ings, including water and fuel sta- 
tions. Many bridges can also be 
reached by them, although not all. 

If there is no road near a bridge, 
access to it may be obtained, with 
permission, through a field. Failing 
in this, in some instances, the truck 
may serve advantageously to reach 
the point of highway-railroad contact 
nearest the bridge, from which point 
a track car, or cars, as necessary, may 
be used to reach the bridge. General- 
ly, such limitations will be few and 
encountered infrequently on any dis- 
trict that would be selected for serv- 
ing by means of highway vehicles. 

Under proper planning, bridge 
work at locations inaccessible by good 
highways can be completed during the 
warmer weather, and any ordinary 
winter work confined to bridges that 
are easily reached—preferably those 
nearest headquarters. Winter condi- 
tions in the colder states, especially 
those subjected to much snow, create 
many emergencies for bridge and 
building and water service forces. 
Building emergencies are confined 
largely to terminal facilities, such as 


enginehouses, turntables, coaling sta- 
tions and similar important operating 
facilities, while emergency bridge 
work is relatively small. Streets and 
highways are usually kept open dur- 
ing snow storms or are made avail- 
able soon thereafter, so that forces 
can be dispatched by truck or auto- 
mobile with little or no delay. On the 
other hand, it may be impossible to 
operate track cars at all under such 
conditions or such operations may be 
slow, unusually hazardous and, not 
to be overlooked, they may be a cause 
of extreme discomfort and fatigue to 
the men. 

In a specific length of time, crews 
can move a far greater distance in 





trucks or automobiles than on track 
cars. Delays are minimized on the 
highway, while they are uncertain and 
difficult to foresee in rail traffic; 
hence, in trucks or autos, crews can 
be transported to and from working 
points located far beyond the limita- 
tions governing track car operation. 
Outfit cars, perhaps, cannot be elimi- 
nated entirely, but surely there is op- 
portunity to reduce their use greatly. 
An arrangement whereby bridge and 
building men can reach their homes 
at the close of the day is of mutual 
advantage to them and to the railroad. 


Trucks for Water Service Work 


Water service forces can take ad- 
vantage of the highways even more 
readily than can bridge and building 
gangs, because invariably their points 
of work are reached by highways— 
more often than not, improved.ones. 
Furthermore, in the majority of cases, 
only a small crew is involved, fre- 
quently only one man; the work is 
laregly “trouble shooting,” and a 
light truck is ideal for their use, either 
in quickly taking care of an emer- 
gency situation or in their daily rou- 
tine. Some railroads have provided 
all or part of their water service 
forces with suitable highway convey- 
ances and report highly satisfactory 
results. In-many instances, individu- 
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als use their own automobiles with or 
without an allowance, but in the lat- 
ter case, it appears that the benefit 
accrues mainly to the employee 
through his ability to reach his home 
more frequently or readily than would 
be possible otherwise, rather than in 
an extension of territory to effect a 
saving for the railroad. . 

Several major items must be con- 
sidered when comparing rail and 
highway transportation of mainte- 
nance forces. Among these are the 
investment in and upkeep of the 
equipment, and the element of safety. 
With respect to the latter, the highway 
vehicle seems to offer some advantage. 
Highway vehicles must be inspected 
frequently, with regularity and thor- 
oughness, and must be kept properly 
serviced and in good repair to insure 
safe operation, as well as to prevent 
costly delays. This demands that the 
driver be selected with proper consid- 
eration to these matters, and that he 
be trained to utilize a part of the time 
that his truck is necessarily idle to 
make minor repairs and adjustments. 
Insurance and license costs must not 
be overlooked. 

The deliberations of your commit- 
tee have revealed many ways in which 
it is felt that highway vehicles can be 
utilized to increase efficiency in rail- 
road maintenance work and permit 
the showing of decided reductions in 
maintenance costs. We believe that 
the gradual expansion of the use of 
such vehicles under intensive study 
and proper supervision will unfold 
new and practical advantages, almost 
unlimited. 

The power unit in a truck is, in it- 
self, a potential maintenance tool if 
harnessed suitably; it can be adapted 
to the operation of power tools and 
can be used for hoisting and skidding. 
A dump truck has its place in some 
localities, although, because of poor 
riding qualities and its general con- 
struction, it is not entirely suitable 
for transporting men, except over 
short distances. Here, rental may well 
pay when investment would not. The 
use of trailer camps in conjunction 
with highway conveyances, especially 
in more remote locations, offers some 
possibilities. A light truck or automo- 
bile in the hands of a general foreman 
permits him to expedite his inspec- 
tions and contact with scattered jobs 
under his jurisdiction. 


Conclusions 


In conclusion, the results of the 
study of this subject by the commit- 
tee may be summarized as follows: 

(1) The track motor car provides 
the natural means for transporting 
men and lighter materials by rail over 
relatively short distances. It requires, 
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however, that outfit cars be used ex- 
tensively. 

(2) Until more recent years, outfit 
cars and track cars were the only 
means available for housing and feed- 
ing men, and for moving them to and 
from their work. We now have im- 
proved highways, which present an 
opportunity to transport men, tools 
and the lighter materials by truck, 
greater distances, and in less time 
than is possible with track cars. 

(3) Changes in train operation 
have placed upon the maintenance 
forces the burden of determining the 
most efficient and economical means 
of transporting men and material to 
and from points of work. 

(4) The use of the highways per- 
mits the concentration of forces at the 
larger terminals and headquarters, 
thereby enabling the supervisor to 
assign men to various jobs more ad- 
vantageously from day to day, and 
to use to better advantage the tools 
and equipment at his disposal. Suit- 
able highway conveyances make it 
possible to expedite the special rush 
jobs, large or small, and to take care 
of emergencies at distant points, near 
which no crew may be located. 

(5) The handling of material by 
truck makes it possible to maintain 
smaller stocks, prevents loss and 
theft, and insures delivery at the time 
needed. 

(6) The elimination of or reduction 
in the number of outfit car units re- 
lieves the operating department of 
costly interference with train opera- 
tion. Handling material by truck may 
frequently obviate expensive work- 
train service. 

(7) Light trucks or automobiles 
permit greater efficiency on the part 
of water service employees and oth- 
ers, including general foremen and 
supervisors. 

(8) Close supervision of highway 
vehicles will result in valuable assist- 
ance in many ways, not only to those 
in the maintenance of way depart- 
ment, but to others as well. 


Committee—S. S. Long (chairman), div. 
engr., C. & N. W., Green Bay, Wis.; A. D. 
Gillis (vice-chairman), supv. b. & b., N. Y. 
N. H. & H., Providence, R. I.; H. T. 
Bishop, asst. supv. b. & b., C. & O., Rich- 
mond, Va.; J. H. Brandt, supv. b. & b., 
C. & O., Columbus, Ohio; L. G. Byrd, 
supv. b. & b., M. P., Poplar Bluff, Mo.; 
A. Chinn, ch. engr., Alton, Chicago; R. A. 
M. Deal, supv. b. & b., Sou., Richmond, 
Va.; A. M. Glander, ch. carp., C. M. St. P. 
& P., Mason City, Iowa; R. E. James, 
supv. b. & b., L. V., Roselle Park, N. J.; 
A. C. Jones, supv. b. & b., Sou., Parrish, 
Ala.; C. R. Knowles, supt. w. s. I. C., 
Chicago; H. M. Mason, gen. fore., A. T 
& S. F., Pueblo, Colo.; J. R. Penhallegon, 
supv. b. & b., C. & N. W., Chicago; J. M. 
Salmon, Jr., asst. div. engr., L. & N., 
Middlesboro, Ky.; G. L. Sitton, ch. engr. 
m, w. & s., Sou., Charlotte, N. C.; E. E. 
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Tanner, gen. supv. b. & b, N. Y. C,, 
Albany, N. Y.; and M. G. Tribe, master 
carp., Erie, Salamanca, N. Y. 


Discussion 


Favorable comments by numerous 
members of the association in the dis- 
cussion that followed the presenta- 
tion of this report indicated that the 
use of trucks in maintenance of way 
work is regarded as an efficient and 
economical solution to the problem of 
transporting men and materials in 
many instances. J. P. Hanley (I.C.) 
opened the discussion by stating that 
trucks were particularly useful and 
effective in congested districts and 
were also valuable for reaching iso- 
lated locations on lines that had very 
little train service. He exnlained that 
the Illinois Central had about eight 
14-ton trucks in water service work 
and reported that thev were verv ef- 
fective for handling light materials. 

Armstrong Chinn (Alton) ex- 
pressed the thought that during the 
period we are entering it will be im- 
portant to conserve both materials and 
manpower, and one wav to do the 
latter is to keep the men on the job 
as many hours as nossible during each 
working dav. bv transnorting them to 
and from their work in the most ef- 
ficient manner. A more widesnread 
use of tricks mav he the solution to 
this problem, he added, and save an 
example of water service work on one 
branch line, in which two davs were 
reauired for any job, no matter how 
small, if train service were used. 

K. L. Miner (N.Y.C.) cited an 
agreement with a truck rental com- 
nany which had offices in nearlv all 
the principal towns on his division 
for renting drive-yourself-trucks of 
all tynes at 50 cents an hour plus 6 
cents per mile. He thoucht that this 
system might he cheaner than owning 
trucks, particularly if they are not 
used continuously. 

G. S. Crites (B. & O.) suggested 
that truck rental agreements for main- 
tenance work might be arranged with 
those companies that alreadv had 
agreements with the railroads for 
pick-up and door-to-door delivery 
service. Mr. Crites also suggested 
that in large terminals, where a large 
number of trucks are used, they 
should be pooled for the use of all de- 
partments, and a dispatching system 
organized in order to utilize them as 
fully as possible. 

B. F. Francis (N.Y.C.) said that 
on his division the frequency of train 
movements made it necessary to oper- 
ate motor cars by train order and that 
truck transportation was very neces- 
sary since motor car transportation 
was impractical in most cases. He 
also said that the bridge and building 
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supervisor and the supervisor of 
track share the use of three 114-ton 
trucks and planned their work to- 
gether to use them most effectively. 
He added that these trucks are main- 
tained by the division shop forces of 
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the maintenance of way department. 

W. A. Huckstep (Mo. Pac.) men- 
tioned the fact that the maintenance 
of way department on his road had a 
number of trucks in the larger termi- 
nals and that their operators were 


Possibilities of Off-Track Equipment 
in Bridge Construction and Maintenance 


THE subject of this report, with all 
that it implies, is of great interest to 
all railroad officers responsible for 
construction, operation and mainte- 
nance. Historical records and de- 
scriptions of methods and equipment 
are of little value except as a basis 
for study of ways to improve them. 
Current practices sometimes become 
obsolete almost before thé comple- 
tion of a project. Descriptions of 
methods contained in this report, are 
suggestive only, and serve principally 
to challenge us to study and to origi- 
nate. The acceptance of known and 
successful procedures without inves- 
tigation of other and possibly en- 
tirely different methods, indicates 
decadence or mental laziness. 

The use of off-track equipment is 
not of recent origin. Machines used 
in the early days of railroad con- 
struction and maintenance were not 
operated and moved on tracks. They 
were generally hand or horse-pow- 
ered. The mounting of equipment 
on wheels for operation on the track 
developed naturally, and its use con- 
tinued until the internal combustion 
engine became commercially practi- 
cal and economical. 

A few of the basic factors which 
have made off-track equipment possi- 
ble are internal-combustion-powered 
units with light weight per horse 
power; cheap, concentrated fuel; 
compact electric-generating units; 
portable, automatic-operating air 
compressors; high-capacity cranes 
that permit greater latitude in de- 
sign; power-driven tools; electric 
and acetylene welding; the crawler 
tractor; the development of automo- 
biles and trucks; and the accessi- 
bility to railway structures from all- 
season highways. 


Character of Work 


The maintenance of a railroad 
property includes the replacement of 
all of its physical units, from the 
smallest to largest. The viewpoint 
of each officer is influenced by the 
character of the work for which he 
is responsible. The need to save 
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time and money and to facilitate 
train operation is a universal objec- 
tive, and should not be overlooked, 
regardless of the magnitude of any 
project. Bridge repairs may be re- 
garded as minor and major, the 
minor work including that wherein 
the handling and unloading of spe- 
cial tools and equipment or the use 
of work trains are not warranted. 
This discussion presupposes that the 
work is sufficiently large to warrant 
the use of some type of work equip- 
ment. 

Bridge maintenance on most rail- 
roads is divided into two general 
classes: (1) minor repairs to exist- 
ing structures, chargeable wholly to 
operating expenses, and done by reg- 
ular railroad bridge and building 
forces, and (2) major repairs, re- 
newals and replacements, which ap- 
pear on the annual bridge budget 
and are properly construction, rather 
than maintenance, items. Repairs in 
the first classification include the re- 
placement of minor portions of frame 
and pile structures; deck renewals; 
the replacement of corroded or failed 
steel members; the adjustment of 
counters and expansion rollers; the 
replacement of shoes and bed plates ; 
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covered by a blanket insurance policy. 
In order for railroad men using pri- 
vate cars to come under this agree- 
ment and to protect the railroad, a 
rule was enforced that private cars 
must not be used without authorization. 


the renewal of masonry bridge seats 
and backwalls; the facing and en- 
casing of piers; the protection of 
masonry footings from scour; re- 
pairs to masonry culverts and vari- 
ous types of waterproofing; the 
lining and grouting of arches; the 
installation of culvert pipe, etc. 
Major repairs include such work as 
the replacement of frame or pile 
trestles with treated timber or still 
more permanent structures of steel 
and concrete; the installation of 
permanent culverts; the strengthen- 
ing of bridges to permit the opera- 
tion of heavier locomotives; major 
changes in grade and alinement, in- 
volving bridges, etc. Work of this 
latter type may be contracted in 
whole or in part, or may be carried 
out by the organization of special 
company forces. 


Why Off-Track Equipment? 


The use of equipment, whether 
“on” or “off” track, which will save 
labor in carrying out either of the 
above classes of work, should be 
given careful study. Why is off- 
track equipment needed? This is 
answered best by analyzing the ob- 
jectionable and “fixed” features in- 
herent in the use of on-track equip- 
ment. Such an analysis considers 
(1), economy, and (2) safety of use. 

Most on-track equipment is steam 
driven, using coal or fuel oil. Such 
fuel is generally available at sub- 
division points, which requires that 
either the equipment be moved to 
the point of supply, or that the fuel 
be brought to the site of the work 
and the equipment be refueled by 
expensive hand methods. Water is 
usually secured by moving the equip- 
ment to the nearest water station. 
Expenses are reduced, but not en- 
tirely eliminated, by providing addi- 
tional water cars. Local water sup- 
plies are often secured by means of 
syphons, pumps, etc., although the 
use of such local water, untreated, 
frequently is uneconomical because 
of its detrimental effect on the boilers 
and the subsequent extensive boiler 
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repairs that usually are required. 

The steam-driven on-track ma- 
chine requires the employment of a 
night watchman, or the payment of 
overtime to firemen for building fires 
preparatory to work periods, and for 
the banking of the fires after the 
close of each day’s work. Whether 
such work equipment is self-pro- 
pelled or requires a locomotive, 


makes little difference, in principle, 
in this discussion. The self-propelled 
machine is generally more economi- 





cal when the work site is close to a 
siding, but does not prove so eco- 
nomical when long distances must 
be traversed to and from work, and 
to clear for trains. 


On-Track Machines Are “Fixed” 


The on-track machine is “fixed” 
as to work area at the job site. Its 
maximum radius limits the work 
which it—a pile driver, derrick, 
crane, etc—is able to do. Such 
equipment, to be effective, frequently 
requires the construction of addi- 
tional tracks, and may require tem- 
porary changes in local power lines 
to afford adequate horizontal or 
vertical clearances. The on-track 
machine is also “fixed” as to move- 
ment from one job to another. It 
must travel on the rails to any point 
desired, even though the distance 
across country to that point may be 
much shorter. Frequently, such a 
machine must, in moving from a job 
on one line to another job on a 
nearby parallel line, move 50 or more 
miles to a junction with the other 
line, and then return a similar dis- 
tance to the new job, with a loss of 
one to as much as four days’ time. 

The on-track machine is also 
“fixed” as to the variety of work 
which it can do. Pile drivers are 
frequently used as derricks to load 
or unload material, but such use is 
uneconomical and should be limited 
to small quantities of material. The 
use of derricks is limited to areas 
near the track. 

The economy to be derived 
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through the use of any particular 
type of machine must be computed 
for each job, and a close estimate of 
costs, based on local conditions, can 
be made on the above mentioned 
points. Delays to the machine itself 
because of the necessity for clearing 
for trains can be estimated closely. 
The cost of delays to revenue and 
other trains, due to the actual stop- 
ping of trains at the work site or to 
slowing them down while the ma- 
chine is clearing the main track, is 


Driving Piles With 
a Crawler-Mounted 
Converted Dragline 





indeterminate. It frequently happens 
that a machine will break down just 
prior to che time for clearing a main 
track, with consequent disruption of 
revenue traffic and resultant expenses 
at both prorata and overtime rates. 
Expenses for such failures cannot be 
foreseen, nor are they charged to the 
job, but they do increase the operat- 
ing expense of a railroad. Any 
blockade of a main track, and es- 
pecially of this unforeseen type, is 
unduly expensive, because train dis- 
patchers depend upon expected per- 
formance of trains, and plan train 
movements accordingly. 


Interferes With Routine Work 


The use of any on-track equipment 
or work train is always detrimental 
to the efficient operation and main- 
tenance of a railroad. It has been, 
however, largely a necessary evil. 
Such equipment or trains may have 
to pass through other maintenance or 
construction gangs, causing delay 
not only to themselves, but also to 
the gangs through which they must 
pass. Such movements are expen- 
sive, particularly to gangs laying 
rail, ballasting, or engaged in bridge 
erection. Local officers should plan 
their work to avoid such delays in so 
far as possible, but there are times 
when they cannot be prevented. An 
item of no small expense is the delay 
to other maintenance forces that 
must pass the work site during work- 
ing hours. There may also be de- 
lays due to different hours of service 
for forces with different types of 
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work equipment, causing overtime 
costs while waiting for the equip- 
ment to return to the nearest station 
at the close of the day’s work. 

In connection with most types of 
on-track equipment, there are cer- 
tain fixed expenses which cannot be 
eliminated. Train and enginemen 
are generally required where the 
equipment is operated on main 
tracks and within yards. Contracts 
with the men in these crafts usually 
require continuous eight-hour daily 
pay, even though those in the main- 
tenance-of-way crafts, in general, are 
paid for eight hours within nine, the 
lunch hour not being worked. If the 
lunch hour is actually worked, men 
in the maintenance crafts are usually 
paid full time for the lunch hour, 
with 20 min. off to eat. For the 
operating department men, therefore, 
there is at least one hour in a single- 
shift for which pay is given for time 
not worked, or for which pay is given 
at time and one-half. With on-track 
equipment, the time of both men in 
the maintenance crafts and train and 
enginemen, is usually based on start- 
ing and closing the day’s work at the 
nearest station at which adequate 
lodgings may be had. Thus, unpro- 
ductive time used in the trips to and 
from the work site must be paid for. 

We are faced with unpredictable 
increases in expenses for the opera- 
tion of on-track equipment due to 
unexpected interpretations of exist- 
ing labor agreements, as well, as to 
the possible inclusion, in the future, 
of contract clauses which make 
necessary the employment of trans- 
portation employees who are not 
actually needed, and, in fact, who 
often slow up the work. 

On-track equipment is generally 
built heavily and substantially. Re- 
pairs must be made at a shop, which 
generally produces long unproduc- 
tive periods. It may become obso- 
lete, but a railroad can seldom afford 
to scrap equipment for that reason 
alone. It has rapid depreciation for 
resale or trade-in, and the market for 
its resale is limited to short-line rail- 
roads. Furthermore, the cost of 
modernizing such equipment is gen- 
erally prohibitive, as is also the cost 
of converting it for purposes other 
than those for which it was specifi- 
cally designed originally. 


On-Track Hazards 


There are some hazards in connec- 
tion with the use of on-track equip- 
ment that do not exist with off-track 
equipment. Occupancy of a main 
track constitutes a hazard to train 
operation, and, therefore, full pro- 
tection must be furnished. The cer- 
tainty and efficiency of such protec- 
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tion must be checked constantly. 
Those hazards that are peculiar to 
the operation of on-track equipment 
include collisions with other units; 
the fouling of clearances on adjacent 
tracks ; impact with vehicles at grade 
crossings ; collisions with motor cars 
or other maintenance units operated 
on the track ; the swinging of derrick 
booms en route, etc. 

Examples of interference with nor- 
mal train operation by the use of 
on-track equipment are familar to all 
of us. On-track pile drivers, in addi- 
tion to the period of driving, require 
time to clear the main track. The 
time of driving with such equipment 
includes the raising and lowering of 
the leads, whereas off-track equip- 
ment merely swings away from the 
track to clear it. Large air com- 
pressors installed on cars require the 
building of spur tracks at work sites, 
and either long air lines or the use 
of locomotives, with consequent in- 
terference with operation. 

All on-track equipment, such as 
generators, air compressors, con- 
crete mixers, etc., must be taken to 
the work site, with the accompany- 
ing interference and hazards from 
train movements. When major work 
is done on any main-track structure, 
some interference with normal work 
operations is to be expected. On- 
track equipment increases the extent 
of such interference by the aggregate 
amount of time required to clear the 
main track, plus the additional time 
required to complete the entire job, 
due to the smaller amount of work 
accomplished while the equipment is 
not able to operate. Furthermore, on- 
track equipment, particularly the 
large, heavy units with concentrated 
loads, does not lend itself readily to 
conversion to off-track equipment. 


Crawler-Mounted Dragline 


The use of the crawler-mounted 
dragline, which is readily converted 
for use as a crane or pile driver, has 
become universal where the charac- 
ter of the work permits. The con- 
version to a pile driver is effected by 
adding leaders and the use of a drop 
hammer which is operated from the 
same drum that ordinarily handles 
the excavating bucket. Where a 
steam hammer is required, an auxil- 
iary boiler can be placed at the work 
site to furnish steam. 

One of the accompanying views 
illustrates the driving of piles during 
the reconstruction of an overhead 
highway bridge. This same crawler- 
mounted converted dragline was used 
to remove the old bents and to install 
the new timber. Frame bents, in- 
stead of pile bents, were installed 
similarly in some instances. This 
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type of equipment has also been used 
to drive piles to stabilize embank- 
ments. On another job, involving 
the reconstruction of pier footings 
adjacent to an operated track, a drag- 
line converted to a pile driver, sup- 
plemented by a stationary boiler to 
supply steam for the hammer, was 
used successfully to drive steel, tim- 
ber and sheet piles. By removing 
the leaders. and hammer and equip- 
ping the unit with a clamshell, the 
same machine did all the excavation 
necessary, the excess material being 
hauled away on trucks. The same 
machine was also used as a crane to 
handle all heavy construction mate- 
rials. 

Another view herewith shows a 
steam ditcher, equipped with crawler 
treads, converted to a pile driver, 
operating a steam hammer that is 
driving foundation piling for a new 
turntable circle wall. The same ma- 
chine can be further converted for 
excavating work. 

The design and type of structure 
affect the method of construction and 
the procedure to be followed. The 
use of preframed timber in bridges 





Steam Ditcher, Equipped With Crawler 
Treads, Converted to a Pile Driver 


and trestles permits its rapid installa- 
tion with acrane. The use of power- 
driven tools for installing hardware 
speeds up the work, as well as makes 
for uniformity in construction and 
reduces the time that slow orders 
must be in effect. Precast masonry 
units of relatively small weight can 
often be placed with off-track cranes. 
The use of culvert pipe that can be 
jacked through embankments may 
obviate the necessity for falsework 
needed for building a concrete box. 
The addition of steel, by welding, 
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where feasible, to strengthen bridges, 
saves falsework. The use of power 
tools to remove old masonry in con- 
nection with the placing of grillages 
and the repair of concrete bridge 
seats should not be overlooked. 

The driving of steel sheet piling 
around pier footings as a protection 
against scour, can often be done en- 
tirely by off-track equipment. The 
building of a sheet pile retention dam 
downstream from a bridge will gen- 
erally stop further erosion of the 
stream bed at the bridge site. Ma- 
sonry culverts of early design are 
often without floors or paving ; these 
may be repaired by filling between 
the footings with local riprap, 
grouted securely in position. 

The use of jets in driving piles, 
while not novel, is frequently over- 
looked. The application of crib 
walls may reduce the length of bridge 
needed. The above are but a few 
suggestions, but they serve to show 
the need of forethought in design. 


Power-Driven Tools 


Although the scope of this subject 
does not include power-driven tools, 
the use of such tools is so closely 
allied to the use of off-track equip- 
ment that attention must be called to 
them. Hand or gas-engine-operated 
cranes of one to five tons capacity 
may obviate the need of cranes of 
larger capacity, of either on-track or 
off-track types. 

Gas-engine-powered cranes, similar 
to those used on highway wrecking 
trucks, can be used in deck renewals 
and bridge repairs and replacements. 
This type of crane is especially useful 
in removing drift from about struc- 
tures during periods of high water. 
Its mobility permits a choice of loca- 
tion, such as on the bank of the 
stream, on the track, on a push car, 
or on a bridge pier. It can be moved 
over the highway to points of trouble 
that cannot be reached by on-track 
derricks because of intervening wash- 
outs. To repair simultaneously many 
breaks in the track, permits earlier re- 
sumption of normal train operation. 

The two principal machines used by 
bridge forces that are operated on the 
tracks are the pile driver and loco- 
motive crane. Obviously, these ma- 
chines cannot be dispensed with en- 
tirely, because there are many jobs 
to which they are specially adapted. 
Thus, a certain minimum number of 
such machines must be maintained to 
meet emergencies. Railroad officers 
should, however, restrict their use to 
actual needs, and where justified. 
Such a policy will probably reduce the 
number of on-track machires retained 
in service and permit the purchase or 
rental of modern off-track equipment. 
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Even the motor car is subject tu 
study for replacement with trucks. 
Men traveling to work by highway are 
not delayed enroute, and they arrive 
at the work site in proper condition 
to take up their work. To state that 
trucks can replace work trains en- 
tirely would be absurd. However, 
all types of work proceed on high- 
ways without work-train service. 


Other Off-Track Equipment 


In territory where suitable local ma- 
terials meet specifications, it may 
prove profitable to install relatively 
small production units, such as port- 
able crushers, sand and gravel produc- 
tion units, etc. The material can be 
trucked to work sites and stock-piled, 
avoiding the use of work trains, spe- 
cial equipment, and possibly train 
hauls from distant established produc- 
ing plants. With the increased carry- 
ing capacity of trucks and trailers, it 
is now possible to transport large 
units of fabricated bridge steel, at 
least for short distances. This situa- 
tion makes it possible to unload steel 
and other material from cars at the 
nearest siding, and te transport them 
to the work site without a work train. 

Even the use of side-dump cars for 
hauling aggregate should be studied. 
It may prove cheaper to unload 
crushed stone, sand, etc., from cars at 
a nearby siding, with a crawler clam- 
shell, and move it to the site of the 
work in dump trucks, than to use self- 
cleaning cars with a work train. Dump 
cars restrict the location of stock piles 
at the site of the work to points ad- 
jacent to the track, whereas, if the 
work site is accessible to trucks, the 
choice of stock pile locations is 
broadened, and the hours of produc- 
tive work are not limited to the time 
that the unloading work train can re- 
main at the work. Where two day- 
light shifts are employed, the use of 
work trains requires either two trains 
or excessive overtime for one train. 

The use of a clamshell or derrick 
for unloading material from cars to 
trucks may facilitate car service, for 
in such cases the use of self-cleaning 
cars is not imperative, and gondolas 
may be substituted for flat cars where 
the length of the material handled 
permits this. The use of trucks where 
excavated material must be hauled 
away hardly needs comparison with 
the use of a work train and dump 
cars. Where trucks are used, the 
work can proceed without interrup- 
tion, and there is practically no ex- 
pense involved for the disposal of the 
excavated material. 

The officer in charge of any proj- 
ect should study the possibilities of 
substituting trucks for other types of 
equipment, having in mind their many 
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and varied uses, flexibility of opera- 
tion, and continuous operation without 
the long idle periods experienced by 
on-track equipment. At the same 
time, improvement in on-track equip- 
ment, or the use of auxiliary machines 
to reduce the amount of time that on- 
track equipment is in use, should not 
be overlooked. 

Many projects, where piles are to 
be driven in an embankment, are ad- 
vanced by the use of earth augers 
prior to driving the piles. Such augers 
may be attached temporarily to pile 
driver leaders or operated separately 
as off-track equipment. This practice 
insures better vertical alinement of 
the piles and may obviate re-driving 
or construction of frame bents after 
embankment has been excavated. 

Water-borne equipment, which in- 
cludes pile drivers, dredges, power 
plants, etc., should not be overlooked 
where the project is so located that 
this type of equipment is economically 
available and its use practicable. Its 
use, however, is generally limited to 
navigable streams, canals, lakes and 
seaboard areas. 

While the subject of this report 
seems to be circumscribed to include 
only the use of machines, we should 
not forget that the study of methods 
should include old fashioned, yet 
sometimes less expensive ‘main 
strength and awkwardness” proced- 
ures. Many times engineers have 
called out one or more wrecking der- 
ricks, with full crews of car men and 
one or two train and engine crews, to 
unload and place girders which could 
have been placed at less expense by 
hand methods, even though the latter 
might have required a few extra days. 

Telephone communication over com- 
mercial lines has often enabled super- 
visors to keep in touch with work with- 
out depending upon conductor’s work- 
train reports or the regular railroad 
circuits. On work where its impor- 
tance justifies, a telephone should be 
installed so that the movement of 
off-track units of equipment can be di- 
rected and controlled. The use of rail- 
road circuits should be discouraged. 
Many roads have labor agreements 
which restrict the use of company 
wires to regular operators, except in 
emergencies, and even then the roads 
may be required to pay for work not 
performed if their lines are used by 
other than operators. 


Objections to Off-Track Units 


There are objections to the use of 
off-track equipment, which must be 
given due consideration when plan- 
ning methods of carrying out a proj- 
ect. All users of trucks and auto- 
mobiles must have and pay for the 
various licenses required. These in- 
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clude truck or car licenses in each 
state in which they are operated, 
driver’s licenses, ad valorem taxes, 
city licenses, liability insurance, etc. 
Off-track equipment, in some states, 
is also subject to inspection, with the 
accompanying fees that are not re- 
quired for on-track equipment. 

The use of off-track equipment does 
not mean necessarily that railroads 
should overstock such equipment, any 
more than that they should not pur- 
chase any off-track machines. Judg- 
ment must be used in the purchase of 
any equipment. Off-track machines 
are often available at reasonable rent- 
als, with or without operators. Minor 
repairs can be made by the machine 
operators, and parts are usually read- 
ily available at nearby garages. A 
study of the methods employed by 
successful contractors is well worth 
the time of all railroad officers. 

The present preparation of the 
country for defense has increased 
traffic density and shortened train 
schedules, and we can expect still fur- 
ther shortening of schedules. The use 
of locomotives, cars and other equip- 
ment has been intensified. The in- 
terference with revenue train move- 
ments by work trains and on-track 
equipment is more serious today than 
it has been in the past. Therefore, it 
is the duty of maintenance officers to 
overlook no factor which will enable 
operating officers to obtain their ob- 
jectives in train performance. 

To compare the costs of projects 
carried out by off-track and on-track 
equipment, completion report cost fig- 
ures for the work done with one type 
of equipment must be compared with 
an estimate of the cost of doing the 
same work with the other type of 
equipment. Statistics, without a com- 
plete picture of a project, are often 
misleading. This should be borne in 
mind in this report, because the com- 
mittee has accepted and incorporated 
statements of a number of individual 
members of the committee and other 
railway officers as to the economy of 
using off-track equipment, without 
specific supporting data. 

It is the conclusion of the committee 
that the use of off-track equipment is 
not only possible, but that it is highly 
desirable and economical in many in- 
stances. Individual initiative on the 
part of officers will, in general, de- 
termine the scope of its use. In con- 
nection with the use of such equip- 
ment, the committee suggests that the 
following points be observed. 

(1) Design structures and prepare 
plans and specifications that will in- 
vite the use of off-track equipment. 

(2) Co-operate with manufactur- 
ers to improve machines and widen 
the scope of their use. 


(3) Study and originate methods 
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of application of (a) existing off- 
track machines; and (b) the use of 
on-track machines to reduce the ex- 
tent of their use. 

(4) Do not use on-track equipment 
unless (a) it is warranted econom- 
ically ; unless (b) off-track equipment 
is not available; unless (c) emergency 
requires its use; and unless (d) the 
location and work forces its use. 

(5) Select proper, competent and 
interested operators. 


Committee—H. T. Livingston (chair- 
man), engr. brdgs., C.R.I. & P., Chicago; 
D. T. Rintoul (vice-chairman), gen. bridge 
insp., S.P., San Francisco, Cal.; Van S. 
Brokaw, asst. engr., C.M.St.P. & P., Chi- 
cago; R. W. Cassidy, asst. cost engr., C. 
& O., Richmond, Va.; M. H. Dick, eastern 
editor, Railway Engineering and Mainte- 
nance, New York; Carl Djuvik, supv. 
brdgs., Tenn. Cent., Nashville, Tenn.; J. M. 
Giles, supv. b. & b., M. P., St. Louis, Mo.; 
F. W. Hillman, asst. engr. m. w., C. & N. 
W., Chicago; J. L. Holmes, supv. b. & b., 
M. P., Falls City, Neb.; A. S. Krefting, 
prin. asst. engr., M. St.P. & S.S.M., Min- 
neapolis, Minn.; G. A. Linn, asst. supv. b. 
& b., C. & N. W., Huron, S. D.; C. D. Mal- 
lory, b. & b. fore., M. P., Piedmont, Mo.; 
F. S. Spofford, supv. b. & b., B. & M., Bos- 
ton, Mass.; L. A. Warren, supv. b. & b., 
S. P., Sacramento, Cal.; B. M. Whitehouse, 
gen. brdg. insp., C. & N. W., Chicago; and 
M. H. Williams, engr. draftsman, D. & H., 
Carbondale, Pennsylvania. 


Discussion 


The discussion following the pres- 
entation of this report dwelt particu- 
larly on the importance of keeping 
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By A. O. LAGERSTROM 
Architect, C.M.St.P. & P., Chicago 


EVERY modern going concern 
which sells to consumers, even in- 
cluding such bulwarks of conserva- 
tism as banks, knows, that to present 
itself to the public favorably, it rhust 
be attractive. We, as the designers 
of railroad structures, must fall in 
line with modern functional design. 
I emphasize the word functional, be- 
cause many new and successful ma- 
terials are available to us now, and 
their use should lead us into more 
modern, more practical and less 
wasteful design than we have prac- 
ticed in the past. 

For many years we have been 
building and designing heavy, endur- 
ing structures, and we may well be 
proud of them, because they have 
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slow orders to a minimum and themay be free at present of agreements 


economies derived by the use of off- 
track equipment in eliminating the 
necessity for having unnecessary 
train service employees on the job. 
R. E. Caudle (M.P.) emphasized the 
importance of eliminating interfer- 
ence with train movements and keep- 
slow orders to a minimum and sug- 
gested that only one gang using on- 
track equipment which required slow 
orders, should be permitted on each 
subdivision, thereby limiting the num- 
ber of slow orders required. He ad- 
ded that it was also the practice on 
his road to arrange the working hours 
on work requiring slow orders to 
those when trains were most infre- 
quent, thereby interfering with traffic 
as little as possible. 

Chairman Livingston commented 
favorably on Mr. Caudle’s suggestions 
concerning slow orders but added that 
sometimes the amount of work to be 
completed on one subdivision during 
the season is so large that more than 
one slow order may be necessary to 
complete the work economically and 
within a reasonable time or during the 
working season. } 

L. D. Garis (C. & N. W.) referred 
to the fact that a conductor pilot was 
frequently required for the operation 
of on-track work equipment, although 
the requirements in regard to the use 
of train service men with such equip- 
ment frequently provides a surplus of 
men not needed or engaged in any 
productive work. He suggested that 
while the use of off-track equipment 
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stood the test of time and have been 
able to take care of increased traffic. 
Today, to a large extent, we can re- 
duce weight and build just as 
strongly. 

Recent developments in methods 
have brought to light uses and ad- 
vantages in our usual structural ma- 
terials that we never suspected as 
recently as five years ago. Today. 
modern design has given these old 
materials a new lease on life, and we 
must be able to incorporate them in 
our conception, along with new ma- 
terials. Not onlv this, but todav we 
have learned, unfortunatelv the hard 
wavy, that through the apnlication of 
modern desien and materials, we can 
fit our buildings in with local set- 
tings. Of course, discretion must be 
used in this regard. Too often in 
the past, to the detriment of the com- 
munities in which we have tried to 


requiring the use of trainmen in con- 
nection with its operating, such agree- 
ments may be demanded by the unions 
in the future, thus eliminating one of 
the principal economies which may be 
gained by the use of the off-track type 
of equipment. 

That part of the report mentioning 
the desirability of correct design par- 
ticularly impressed Armstrong Chinn 
(Alton), and he cited an instance 
which occurred on his road a number 
of years ago, in which, because of a 
lawsuit, a larger opening was required 
under a high fill. Former standards. 
he said, would have required a large 
concrete box culvert 160 ft. long 
which would have cost $35.000 and 
would have required slow orders dur- 
ing its construction. The problem was 
solved by jacking a corrugated iron 
pine through the fill at a cost of 
$5.000. without any delays to trains. 
Mr. Chinn added that as expenses 
increased, production must be in- 
creased and suggested that greater 
use of off-track equipment should 
achieve this. He summarized the ad- 
vantages of off-track equipment as 
follows: (1) It requires no expensive 
work train; (2) it eliminates the need 
for hiring extra non-productive train 
service emnlovees in connection with 
its use: (3) it can work a greater 
proportion of the time than on-track 
equipment; (4) it does not inter- 
fere with train movements, and (5) 
it is frequently convertible so that it 
can be used for several types of work. 


instill a pride in their railroad facili- 
ties, we have designed without re- 
gard for their local backgrounds. 
This policy did not invite revenue 
or respect from patrons. 


Builders’ Dreams Come True 


Today, as the result of scientific 
research and the development of new 
tools and materials, the dreams of 
building men have largely come true. 
Are we taking advantage of these 
developments? Are we using them 
as efficiently as other modern indus- 
tries are? Unfortunately, it has 


been much easier to get our competi- 
tors, the air and bus lines, interested 
in merchandising through appeal in 
their structures and facilities, than 
it has been to interest railway offi- 
cers, who have lived with their struc- 
tures so long. It is really remark- 
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able how we have been able to com- 
pete with our competitors as well as 
we have, in the face of their new 
facilities, incorporating the last word 
in appeal and service. 

We building men on the railways 
know all the requisites of our jobs. 


Welding in Water 


ONE of the outstanding develop- 
ments in labor-saving devices and 
methods of doing work on the rail- 
ways in recent years has been the 
extended use of oxy-acetylene and 
electric-arc welding in the mechani- 
cal and maintenance of way depart- 
ments. Through the research of the 
metallurgist, the fusion and adhesive 
qualities of metals and alloys have 
been under constant study, while at 
the same time the design of welded 
joints and the methods and technic of 
welding have shown consistent im- 
provement. The practical application 
of welding has been receiving en- 
gineering study on the railways re- 
cently to widen its use, and this study 
has developed methods for bringing 
various types of welding work under 
standardized control and costs. 


Early Development 


Like many other widely-used in- 
ventions, the beginning of welding 
was of humble origin, and its develop- 
ment was a step-by-step process. Oxy- 
acetylene welding may be said to have 
been discovered in France in 1895, 
when it was found by a French 
chemist that the combustion of oxy- 
gen and acetylene combined produced 
a flame of unusually high temper- 
ature. In the same year a machine 
was developed in Germany for the 
production of oxygen from liquid 
air. In 1901, the blow pipe was de- 
veloped in France for combining and 
burning oxygen and acetylene. These 
three basic factors in welding were 
developed and improved for the most 
part, by separate companies in Europe 
and the United States. Many small 
companies, in turn, have been merged 
into a limited number of large cor- 
porations, which now develop, manu- 
facture, sell, lend and lease a wide 
assortment of welding materials to 
the railways and others users. The 
advent of the World war in 1914 in- 
creased immensely the use of welding 
for the repair and construction of 
war equipment. After the war, in- 
dustry took up the use of welding ex- 
tensively for the repairs, and also for 
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We are specialists and so are our 
superior officers. We do not need 
the assistance of outside specialists 
for many of our detailed design prob- 
lems, but it is true that such special- 
ists, with a general “birdseye view” 
of all transportation requisites, can 
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the manufacture, ,of many products. 

The use of welding on the railways 
started in the mechanical shops, and 
has now been extended to all branches 
and divisions. Indicative of its now 
general use is the amount of oxygen 
and acetylene gas purchased by one 
mid-western railway (with approxi- 
mately 6800 miles of lines) during 
the calendar year 1940, which in- 
cluded 23,781,900 cu. ft. of oxygen 
gas and 9,351,018 cu. ft. of acetylene 
gas. Of this amount, 4,832,100 cu. ft. 
of the acetylene gas was generated at 
the point of use, while the balance of 
both gases were received in cylinders 
and used at points ranging from small 
isolated jobs to medium size shops. 
Water service repairmen frequently 
use one cylinder of each gas, which 
they transport from job to job in their 
trucks or automobiles. They also 
usually have an oxy-acetylene welding 
outfit on their camp and tool cars. 
This equipment offers decided econo- 
my in removing old piping and in in- 
stalling and repairing new facilities. 

It is regrettable that the water serv- 
ice department was about the last de- 
partment on the railways to adopt this 
modern process, but the replies to a 
questionnaire by your committee indi- 
cate that the majority of the water 
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be of great help in aiding railway 
managements in visualizing the im- 
portance of modern architecture in 
their more important stations, and 
the part that their building depart- 
ments must play in this regard if we 
want to “Keep up with the Jones’s.” 


service departments now use welding 
equipment, and that their men are be- 
coming competent in its use for the 
purpose required. Welding in the 
water service field is not of the com- 
plicated or highly expert type. The 
equipment is generally used in join- 
ing and cutting wrought pipe, in melt- 
ing lead joints in cast iron pipe, in 
repairing castings, and in thawing 
frozen water lines. 

Information and suggestions sub- 
mitted by committee members regard- 
ing water service welding practices on 
the several railways with which they 
are personally familiar, are presented 
in the following statements. In these 
statements, the railways have been 
designated alphabetically, but their 
names, as well as the names of the 
committee members who furnished 
the information concerning them, may 
be secured if further details are de- 
sired by members of the association. 


Road “A” Sees Advantages 


A portable oxy-acetylene welding 
outfit should be furnished each water 
service gang. There may be isolated 
locations where electric welding may 
be resorted to, but such welding is 
usually of a special nature. 

On this road, oxy-acetylene welding 
is used almost exclusively for making 
repairs to pipe lines in yard distribu- 
tion systems of air, steam and water, 
and for similar repairs in shop and 
roundhouse systems of hot and cold 
water, steam, air and blow-down and 
boiler washing lines. It is also used 
for general repairs to power-house 
lines. Welding is also resorted to for 
the installation and repair of mani- 
folds, headers, exhaust heads, separ- 
ators, exhaust tank heaters and radi- 
ators, sand pipes and fittings, stove 
and furnace stacks, blower lines, hand 
rails, coaling station facilities and 
equipment, and for many other classes 
of work. No attempt, other than for 
emergencies, is made to weld pipes or 
tubes of a diameter less than % in. 

For new work around terminals, 
beveled-end pipes and fittings are 
ordered, ready for welding. This gen- 
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erally does away with unions, which 
are a source of trouble. Welded con- 
nections simplify repairs and reduce 
friction. Pipe work located at points 
away from terminals is not welded as 
yet, except for repairs. 

The advantages of welding by water 
service gangs are many. Reductions, 
bends, tees, ells and branch connec- 
tions can be welded in place more 
satisfactorily, and in about half the 
time required for screw connections. 
In repairing a leaky joint, a short 
piece of pipe can be spliced into the 
pipe and welded, making a secure and 
rigid job. 

Trenches do not have to be as wide 
at joints or connections for welding as 
they do where pipe tools must be 
used. Tunnels that will admit a man 
will usually permit welding, and weld- 
ed pipe takes up less room and slides 
through a conduit more easily. 

At locations where vibration exists, 
it is found that welded joints, fittings 
and connections are much less likely 
to leak than screw connections. Usual- 
ly too, unions can be eliminated, and 
welding produces a neater job. 

The welding of pipes, tubes and 
fittings for both new and repair work 
is generally recommended in large 
terminals, yards and power houses. 
There is still a place for screw joints 
for small installations and for small 
pipes and-exposed plumbing fixtures. 

Pipe installations in buildings 
should be welded in sections on the 
ground and the sections then hoisted 
and welded in place. Scaffolds and 
tackles should be strong and well de- 
signed. With careful planning, pipe 
work of pleasing appearance can be 
installed safely and economically. 


Road “B” Does Little Welding 


Water service maintenance men on 
this railroad have definite territories 
to cover. Individual maintenance jobs 
are usually handled by one man. The 
majority of the territories are outside 
the large terminals, where the bulk of 
the pipe work is underground. No 
welding outfits are assigned to main- 
tainers, and few have had experience 
in operating welding equipment ex- 
cept for thawing pipe lines. Welding 
equipment is not assigned to the 
water service organization. 

Pipe maintenance work above 
ground in the larger terminals is 
handled by mechanical department 
forces, who have done considerable 
pipe welding work during the last few 
years. While no figures are available 
to verify the statement, it is felt cer- 
tain that substantial economies have 
been effected as a result of pipe weld- 
ing at shops and roundhouses. 

On existing water facilities, where 
cast iron pipe has been used there is 
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little opportunity to do maintenance 
work with welding equipment. Field- 
welded pipe should be given consider- 
ation when new pipe lines are being 
planned, with the view to the most 
economical maintenance of these lines. 

There are instances where items of 
equipment can be repaired more satis- 
factorily by welding, but these in- 
stances are so few that it appears more 
economical to have such done by a 
local weldef as it arises, than to wait 
to have the work done by company- 
owned welding equipment, which 
might not be readily available. 

It is believed that insufficient weld- 
ing is required in water service work 
outside of terminals to warrant the 
purchase of welding equipment and 
the expense of training water service 
maintenance men in welding work. 
Water service men should, however, 
have a general knowledge of the uses 
of welding, as applied to their respec- 
tive needs. 


Road “C” Makes Extensive Use 


All of our pipe fitters, plumbers 
and water service men, and their help- 
ers, have taken up the study of weld- 
ing, and practically all of them are 
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The Welded Fittings in This Pipe Line In- 
stallation Provided Certain Practical Ad- 
vantages and Effected Substantial Economies 


good welders. These men were given 
opportunity to learn the handling of 
the cutting and burning torches, were 
supplied with literature covering this 
equipment, and were instructed in the 
art of welding by instructors furnish- 
ed by the service company which 
maintains an organization in this 
vicinity. Almost any good water serv- 
ice man or plumber can, in a short 
period of time and with a limited 
amount of training, become suffici- 


ently skilled to do the ordinary pipe 
welding encountered in general water 
service work. 

More welded joints are used in our 
pipe lines than old style threaded 
joints, and welding is performed 
wherever possible in preference to 
threaded joints, as it makes a better 
job, with less likelihood of leaks. Sev- 
eral extensive jobs have been com- 
pleted with all-welded joints, elbows 
and connections. In some cases, spe- 
cial welding elbows, tube turns and 
flanges are used, and the pipe is pur- 
chased with V’d ends, ready for weld- 
ing. In other cases we make the 
elbows, tees and fittings, especially 
in the small pipe sizes. 


Advantages 


One of the advantages of welded 
pipe lines is the ease with which a 
connection can be made to an exist- 
ing line. Instead of cutting, threading 
and installing unions or flanges, a hole 
of the required size can be burned in 
the main and a welding nipple inserted 
with a valve on the end. As soon as 
this piece is welded in place, the 
main line can be restored to service. 

In all connections of this character, 
a saving is made not only in time and 
material, but also in the time that the 
main line is out of service. Welded 
connections have been made to a 2-in. 
steam line enclosed in a box conduit, 
at a cost of 70 cents for labor and 
material. In this case, it would have 
been impossible to cut and thread the 
pipe in the usual manner without dis- 
connecting the pipe and removing the 
encasement. In making connections 
to existing water lines in cramped 
quarters underground or overhead, 
the welding method is a time and labor 
saver, not only reducing the time for- 
merly spent in cutting and threading 
pipe, but also on excavations, staging 
and incidental work. 

At an isolated point on a branch 
line, a tank was supplied from a water 
ram which had been in service for 30 
years. The main body casting of the 
ram broke in two while in service, 
putting the water supply out of serv- 
ice. The ram was _ disconnected, 
brought into headquarters by truck 
and was welded by one of our pipe 
fitters. The cost of the repair work 
was $19.70, as compared with a cost 
of $55.30 for a new repair part. In 
addition, a delivery delay of several 
weeks was avoided. 

Welded lines can be bent around 
floor beams, posts and roof rafters 
without special elbows, flanges or 
unions. This effects savings in labor 
and material and permits installations 
where screwed or flanged pipe can- 
not be used on account of lack of 
working space. A welded line has a 
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much better appearance than a screw- 
ed or flanged line, as it is practically 
the same size throughout, permitting 
covering without unsightly bulges 
over threaded connections. 

No special organization is set up for 
ordinary bridge and building work, 
except that tools and welding ap- 
paratus are made available for each 
man. A grinder for making V-joints 
would cut the cost of preparing ma- 
terials for welding, but in most cases 
this has to be done by hand, particu- 
larly where the lines are overhead, 
underground, or in cramped quarters. 
For large installations which can be 
programmed for a specified time, the 
use of power grinders and cutters 
should be considered, and the crews 
that are to do the work should be 
organized and trained. 


Outfit For Each Gang 


A welding outfit should be made 
available for each water service man 
for use on the line, and another should 
be furnished for shop pipe fitters. All 
divisions on this road are equipped 
with acetylene welding outfits, but the 
men are not familiar with electric arc 
welding. Cutting with the torch, par- 
ticularly if the old line is to be 
scrapped, can be done in a fraction of 
the time required to uncouple and re- 
move a line in the ordinary way. Lines 
can be cut into short lengths for easy 
handling. 

Blow pipes and regulators are sup- 
plied by the service company while 
the hose and tips are furnished by 
the railway. The outfits are serviced 
by the company supplying them, 
which also provides instructors to 
supervise special jobs and to instruct 
employees in case they have a job 
requiring expert advice. 


Cost of Outfits 


In addition to the cutting and weld- 
ing blow pipes, regulators and adap- 
tors which are supplied by the service 
companies free of charge, the follow- 
ing items, with their approximate cost, 
are required to be furnished by the 
railway. 


100 ft. of hose, couplings and clamps....$19.06 


yf See eee .26 
1 pair welders goggles.......................-0+« 2.10 
1 pair welders gloves................-.c:-ss00+ 75 
DW Sia tteitrcrncticciiocmces 31.77 
1 gas cylinder wagon....................0:-0-0+ 10.00 

$63.94 


This provides an outfit that will 
take care of practically all ordinary 
bridge and building and water ser- 
vice work. 

On this division, water service men 
and pipe fittérs do a considerable 
amount of welding other than on pipe 
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for water service, and many jobs that 
are handled ordinarily by the bridge 
and building department, both in ter- 
minals and on the line, including re- 
pairs to machinery, equipment, coal- 
ing plants and turn-tables, are taken 
care of by these men. On a large 
welding job, acetylene gas can be 
generated at the site of the work by 
the use of generators offered by any 
of the concerns catering to this trade. 
Gas generated in this manner costs 
less than that furnished in cylinders. 

In repair work by welding, or in 
making connections to existing lines, 
operators can work in very small and 
cramped quarters, if necessary, and can 





Welders Can Work: in Very Small and 
Cramped Quarters, As Is Indicated By the 
Welding Being Done in This Pipe Tunnel 


burn a hole in a pipe line and weld in 
a connection where it would be im- 
possible to make the ordinary screwed 
connection. Practically all pipe work 
in roundhouses, stations and green- 
houses for both steam and water is 
carried on by welding. It saves time, 
labor and expensive parts, and makes 
possible pipe connections which could 
not be made in the usual manner. 

A recent job consisted of the in- 
stallation of a 10-in. high-pressure 
valve in a steam line extending from a 
roundhouse power room. A short sec- 
tion of the main was removed with the 
cutting torch and the valve welded 
in place in four hours by a welder 
and a helper. This eliminated the ex- 
pense of machine-cutting and thread- 
ing the 10-in. pipe, which was located 
near the ceiling of the power room, and 
also the use of two 10-in. flanges and 
gaskets, and restored the line to use 
much more quickly than would have 
been possible if the valve had been 
installed by threading and flanging 
in the line. 

From experience, it is found that 
the practice of welding pipes in water 
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service work is much superior to the 
old method, and is bound to increase 
as its advantages become better known. 


Road “D” Has No 
Specialized Welders 


Specialized welders are not em- 
ployed as a rule and welding is car- 
ried on by different members of the 
bridge and building department who 
have received some training. It is 
believed that considerably better re- 
sults could be obtained if all weld- 
ing was done by a trained welder, and 
on parts.of the road this practice is 
followed with good results. On other 
parts of the road, electric arc weld- 
ing has been used to advantage. 

Welding in water service is of 
advantage in saving time and in re- 
ducing the number and type of fittings 
required, and the completed work gen- 
erally has a better appearance than 
screwed or flanged joints. In remov- 
ing old piping and equipment, the 
acetylene torch saves time, particu- 
larly in places that are hard to get at. 
Where the material is to be scrapped, 
the acetylene torch is especially pref- 
erable to disconnecting. 

The acetylene torch is found use- 
ful on steam and water lines in con- 
duit boxes, where the pipe is split or 
where a small hole is causing a leak. 
It saves the work of removing the 
pipe, and, if a reasonable opening is 
provided in the conduit, no unfavor- 
able reaction is caused by the fumes. 

Where the quantity of work to be 
done is sufficient, a trained welder is 
of advantage, but where the work in 
the territory is so small that a trained 
welder cannot be employed contin- 
uously, it is better to continue with 
the screw or flange-type joints. Water 
service maintainers become fairly pro- 
ficient in welding if the amount of 
welding done is sufficient to keep them 
in practice, but if the work is intermit- 
tent, they do not maintain proficiency. 


11 Divisions on Road “E” 
Are Equipped for Welding 


The water service department of 
this railway has 12 division gangs and 
one system gang. Eleven divisions 
use welding in water service work 
and have one or more oxy-acetylene 
outfits in their gangs. One division 
also uses an electric welder for shop 
work and cast-iron welding, and for 
thawing frozen service lines. The sys- 
tem gang uses the oxy-acetylene proc- 
ess and puts it to a great many 
uses, including welding and cutting 
wrought and steel pipe; brazing and 
repairing well screens, well casings 
and drop lines ; and salvaging and re- 
pairing valves and fittings. A con- 
siderable number of the personnel of 
the system gang and of the division 
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gangs have become competent in weld- 
ing and cutting, and the balance of 
the men are very much interested in 
the process and are practicing to be- 
come competent whenever they have 
opportunities. The supervisory of- 
ficers encourage and assist those re- 
pairmen who show interest. 


Find Valuable on Road “F” 


Acetylene welding has many ad- 
vantages in water service. On my ter- 
ritory on 225 miles, the men would be 
stranded at times without a welding 
outfit. As the result of welding, one- 
third of the fittings used 15 years ago 
are no longer required, which is a 
large factor in economical water ser- 
vice maintenance. Welding is used for 
all kinds of repair work, including 
castings, aluminum, brass and copper. 

In installing valves, large and small, 
in wrought piping, the valve is fitted 
with short nipples; a section of the 
line is cut out ; and the valve assembly 
is then welded in place. Water column 
castings are repaired without taking 
the column out of service. In fact, 
anything that breaks in water service 
is repaired at a generally lower cost 
than the cost of repair parts. 

The acetylene torch is 100 per cent 
useful in removing and cutting down 
old pipe systems and in salvaging and 
repairing second-hand valves and fit- 
tings for future use. The welding 
torch can be used successfully in pipe 
tunnels and other cramped locations. 
In these places, if no draft prevails, 
a fan should be set up behind the 
welder to furnish air circulation for 
removing the fumes and for providing 
fresh air. Welding should not be done 
on the inside of sooty smokestacks, 
as the soot may explode when heated. 
The acetylene valve should not be 
turned on in closed places. The torch 
should be lighted before entering. All 
water service men should be good 
welders as they cannot handle their 
work economically at the present time 
without using this process. 


Electric Arc Welding 


The use of the electric arc in weld- 
ing has been known for more than 50 
years. The original patent was granted 
in Russia in 1887. This patent cov- 
ered the carbon electrode process. The 
patent for the metallic electrode proc- 
ess was granted in 1889. The indus- 
trial world was slow to develop the 
possibilities of electric welding until 
the World War demonstrated its use- 
fulness in the maintenance and repair 
of military equipment. The great ex- 
pansion of industry after the war gave 
electric arc welding a vast field for 
use in the maintenance and repair, and 
also the manufacture, of many in- 
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dustrial items. The use of the covered 
electrode welding rod made possible 
a distinct improvement in the applica- 
tion and speed of depositing the fus- 
ing metal. The discovery that this 
process permitted the economical 
welding of such metals as manganese 
and cast iron also increased its use. 

The use of electric welding is in- 
creasing in the maintenance of way 
departments of railways for repair- 
ing manganése frogs and crossings in 
place. The water service department 
of one railway reports the use of a 
mobile electric unit for thawing frozen 
service pipes. Another road uses this 
type of welding for repairing damaged 
sections of cast iron heating furnaces 
without their removal. 

One mid-western railway has 17 
electric welding outfits in its mainten- 
ance of way department. These out- 
fits are operated by gasoline engines, 
or electric motors, as conditions re- 
quire, and are skid, truck or tractor 
mounted, depending upon their loca- 
tion. An outfit of the 40-50 hp., 
heavy-tractor-mounted type, having a 
300-ampere welding current, was pur- 
chased recently at a cost of $3,342. 

Some of the smaller welding ‘out- 
fits owned by the railway referred to 
are located in the division work-equip- 
ment shops, and the mechanic in 
charge performs a community electric 
welding service for the various sub- 
departments, including the water ser- 
vice and bridge and building depart- 
ments, in addition to maintaining the 
maintenance of way track equipment. 

This arrangement results advan- 
tageously to the water service depart- 
ment, which may thus have many 
kinds of castings repaired by electric 
welding, where this type of welding is 
superior to the acetylene process. 


Conclusions 


(1) Welding is now generally rec- 
ognized as a necessary process in 
water service, as well as in other de- 
partments of the railways, and equip- 
ment and training are being supplied 
to water service men by most roads. 

(2) Acetylene welding outfits are 
much more numerous than electric 
welding outfits, although water service 
men can usually obtain the advantage 
of the latter form of welding by tak- 
ing their work to the division main- 
tenance of way and mechanical shops. 

(3) In some instances, portable 
electrical welding outfits are being 
used by water service men for thaw- 
ing frozen water pipes and for weld- 
ing heating-furnace and other cast- 
ings without their removal. 

(4) The greatest use of welding 
outfits is in welding and cutting 
wrought pipe, in melting lead joints in 
cast iron pipe, and in improvising 
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alternate arrangements where stand- 
ard fittings are not on hand. 

(5) It is recommended that weld- 
ing outfits be supplied to water service 
men where outfits are not now avail- 
able, and that supervisory officers 
make arrangements to supply the 
necessary training to the men and to 
otherwise encourage them to become 
proficient welders to such extent as is 
useful in water service work. 


Committee—J. P. Hanley (chairman), 
w. s. insp., I. C., Chicago; G. S. Crites 
(vice-chairman), div. engr., B. & O., Punx- 
sutawney, Pa.; M. A. Bost, asst. engr., 
C.M.St. P. & P., Mason City, Ia.; J. Cole, 
fore. w. s., C.N.R., Toronto, Ont.; L. A. 
Cowsert, w. insp., B. & O., Dayton, Ohio; 
C. S. Crippen, fuel insp., C.M.St.P. & P., 
Chicago; L. D. Garis, asst. gen. br. insp., 
C. & N. W., Chicago; F. M. Ginter, fore. 
w. s., Alton, Bloomington, Ill.; J. A. Jor- 
lett, asst. mast. carp., Penna., Jersey City, 
N. J.; W. Liechti, engr. draftsman, C. & 
N. W., Chicago; J. H. McClure, b. & b. 
master, C.N.R., Moncton, N. B.; K. L. 
Miner, supv. b. & b., N.Y.C., Albany, N. Y.; 
R. T. Rumboldt, supv. b. & b., Sou., Greens- 
boro, N. C.; T. J. Sheehy, supv. w.s. & p., 
D. & H., Plattsburg, N. Y.; G. L. Sum- 
mers, w.s. repairman, M. P., Bismark, Mo.; 
J. L. Varker, supv. b. & b., D. & H., Car- 
bondale, Pa.; M. P. Walden, asst. supv. 
b. & b., L. & N., Evansville, Ind.; W. L. 
Wallace, supv. w. s., P. M., Saginaw, 
Mich.; and K. J. Weir, spl. w. insp., C.M. 
St.P. & P., Chicago. 


Discussion 


While the report did not discuss 
the conservation of materials, G. S. 
Crites (B. & O.) cited recent ex- 
amples of changes in water stations 
where new pipe could not be obtained 
and indicated that in many instances 
welding can be employed success- 
fully for this purpose. One example 
dealt with an emergency need for a 
3-in. water line 2,500 ft. long, for 
which new material could not be ob- 
tained. This emergency was met by 
welding old boiler flues into 500-ft. 
lengths and placing them into the 
trench. Mr. Crites also referred to 
the objection on the part of certain 
railway officers to the use of oxy- 
acetylene welding in shops, engine- 
houses and coaling plants because of 
the risk of fire, and suggested that 
where such risk does exist, a fire 
extinguisher should be moved to a 
point adjacent to the welder, where 
it will be available immediately in 
case of need. 

The use of welding to conserve 
materials was also emphasized by A. 
Chinn (Alton) who said that numer- 
ous examples had been brought to 
his attention in which welding has 
extended the life of material, where 
care had been used to repair rather 
than cut out sections of lines that 
were in need-of attention. 
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Recent Developments in Paint Removal 


FACED with the general revival of 
painting programs, after a lean decade 
characterized by a tremendous ac- 
cumulation of deferred painting main- 
tenance, the adequate removal of old 
films, the proper cleaning and prepa- 
ration of surfaces as well as the ap- 
lication of suitable protective coatings 
are now of the utmost importance to 
maintenance officers. Consistent with 
the time which is available on this oc- 
casion, it is the object of this report 
to present a general summary of the 
methods, equipment and tools which 
are now available for the removal of 
old paint and rust films and for the 
preparation of the surfaces of steel 
structures and buildings. In an ef- 
fort to present a representative sum- 
mary of the current practices of 
American railways in this respect, this 
report is based upon data secured 
from 33 different railways, having 
206,694 miles of lines or more than 
70 per cent of the total line mileage 
of both the United States and Canada. 

The outstanding developments in 
the cleaning and protection of steel 
surfaces during the last few years in- 
clude the recent introduction and de- 
velopment of the flame-cleaning proc- 
ess and a marked expansion in the use 
of pneumatic cleaning tools as well as 
the use of petroleum products and 
compounds containing rust-inhibiting 
chemicals. However while the term 
“flame-cleaning”’ is in itself a descrip- 
tive nomenclature which readily clas- 
sifies the process as a cleaning and de- 
hydrating agency, the use of petrol- 
eum products involves other consider- 
ations, including protective coatings 
or the removal of rust or both. 

Apart from flame-cleaning, and the 
expanded use of pneumatic tools and 
petroleum products as well as minor 
changes in tools and equipment which 
have increased the efficiency of pneu- 
matic cleaning tools and sand blasting 
methods, no other marked changes are 
evident in the preparation of steel sur- 
faces prior to repainting or recoating. 
The detailed descriptions of the tools, 
apparatus, materials and methods con- 
tained in a report entitled Cleaning 
Steel Bridges Preparatory to Re- 
painting, presented at the 1935 con- 
vention of our association, still apply 
largely to the programs of today. 

Insofar as wooden buildings are 
concerned, no marked difference is ap- 
parent in the methods used for paint 
removal and the preparation of both 
exterior and interior surfaces during 
the last five years. Except for an ex- 


Report of Committee 














C. Miles Burpee 
Chairman 





panding use of torches and burning 
outfits, particularly those of the pro- 
pane type, the detailed data, included 
in a report entitled The Inspection and 
Preparation of Wood Surfaces for 
Painting, which forms a part of the 
proceedings of this association for 
1938, are still applicable in large mea- 
sure to this type of work. 


Hand Cleaning 


While the tools and methods in gen- 
eral use for the hand cleaning of steel 
structures have not changed to any 
appreciable extent during the last 
10 years, replies from 33 railways, 
representing a grand total of 206,694 
miles of lines, show that 21 roads 
with 135,166 miles of lines, or 65 per 
cent of the total, now use hand clean- 
ing methods for 50 per cent or more 
of their annual painting programs for 
steel bridges and structures. Four 
roads, with a combined mileage of 
34,582 miles of lines, utilize hand 
methods almost exclusively, reporting 
that from 99% to 100 per cent of 
their cleaning is done in this manner. 
Eight roads, with 69,610 miles of 
lines, use hand cleaning for 75 to 90 
per cent of their programs, and while 
five others, with 13,971 miles of lines, 
did not state the extent to which hand 
cleaning is used, their replies indicate 
its general use ; from 50 to 74 per cent 
of the cleaning of steel surfaces is 
carried on by similar means on four 
other railways whose combined mile- 
age totals 17,003. 

In commenting on the cleaning of 


steel structures, the engineer of 
bridges of a large railway which em- 
ploys hand cleaning methods for a 
large proportion of this work, states: 
“In most cases cleaning by means of 
wire brushes and scrapers is all that 
is required. The removal of existing 
firmly-attached paint is not considered 
necessary. When there is extensive 
scale to be removed, pneumatic chip- 
ping hammers facilitate the work.” 


Pneumatic Tools 


Pneumatic tools in general use for 
cleaning steel surfaces consist of ro- 
tary wire brushes, chipping and scal- 
ing hammers and scaling tools. Their 
detailed descriptions and methods of 
use have already been presented to the 
Association and are to be found in re- 
cent issues of the Proceedings. Our 
suryey shows that 25 railways, com- 
prising 154,886 miles of lines, or al- 
most 75 per cent of the total mileage 
reporting, are using pneumatic tools 
and that nine of these roads, repre- 
senting 19 per cent of the total mile- 
age reporting, are using pneumatic 
tools for 50 per cent or more of their 
steel cleaning programs. Of these, 
two roads, with a total of 11,643 miles 
of lines, reported that pneumatic tools 
are used for 75 to 95 per cent of their 
steel cleaning programs. Seven other 
roads, comprising 27,806 miles of 
lines, use pneumatic cleaning tools on 
50 to 74 per cent of their work. Two 
roads with combined mileages of 20,- 
737 miles of lines, representing 10 
per cent of the total mileage surveyed, 
utilize pneumatic cleaning tools for 
25 to 49 per cent of their steel clean- 
ing work, while five others, represent- 
ing almost 9 per cent of the mileage 
reporting, do from 5 to 24 per cent of 
their cleaning in the same manner. 

In addition to the statistics already 
presented, nine other roads totaling 
76,684 miles of lines reported the em- 
ployment of pneumatic tools but did 
not specify the extent of their use. 

A southern railway reports that 
usually when steel structures have 
been repainted on four successive oc- 
casions it is necessary to remove the 
old paint down to bare metal, and that 
pneumatic tools are used for that pur- 
pose. Rust is removed by pneumatic 
scaling tools and it is found advan- 
tageous to follow this process by 
cleaning the bottom of rust pits with 
oxy-acetylene flames. This road has 
also established a practice of applying 
a coating of fuel oil to facilitate the 
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cleaning of rusted, horizontal sur- 
faces, such as the tops of girders and 
stringers; after three or four days 
the rust is removed by means of pneu- 
matic scaling tools or hand scrapers. 

Another large system reports that 
while extensive scale is removed by 
pneumatic chipping hammers and that 
while rotary wire brushes are quite 
effective, their use is considered haz- 
ardous, due to the breaking of wires 
when the brushes are operated at high 
speed. 

In considering the comparative ef- 
ficiency of cleaning methods, as prac- 
ticed by one railway which maintains 
detailed records of cleaning and paint- 
ing and which employs pneumatic 
tools for 66 per cent of its steel clean- 
ing and hand methods for 33 per cent, 
the engineer maintenance of way sub- 
mitted the following data on hand 
cleaning versus pneumatic tools. 


Comparative Cost Data, Hand Cleaning 
Versus Pneumatic Tools 


= 
» 3 
wae Ss 
LO es 
Cleaning cost per ton............ $1.12 $1.45 
Painting cost per ton................ $1.10 $1.90 
Total labor cost per ton............ $2.22 $3.35 
Gallons of paint per ton.......... 0.53 0.81 
Cleaning cost per gallon of 
SS EE ee. $2.12 $1.79 
Painting cost per gallon of 
IO siscivencrikeeicoeosore aaa $2.08 $2.35 
Total labor cost per gallon of 
paint $4.20 $4.14 





Ratio, cleaning to painting... 1.02 0.76 


Continuing his comments, this 
maintenance officer adds the follow- 
ing interpretation of these data in 
demonstrating the efficiency of these 
cleaning and painting methods: 

“Tt will be noted from these figures 
that whereas the cost per ton is higher 
for pneumatic tools than for hand 
cleaning, the cleaning cost per gallon 
of paint applied is lower for pneu- 
matic tools. The higher cost of ap- 
plying paint after pneumatic cleaning 
indicates that a greater percentage of 
primer is applied and in more inac- 
cessible places. The greater number 
of gallons per ton indicates the same 
thing.” 


Sand Blasting 


Sixteen railways, representing 116,- 
260 miles of lines, or 56 per cent of 
the total line mileage under consider- 
ation, reported the use of sand blasting 
for cleaning steel surfaces. The ex- 
tent of its use varies from occasional 
practice to general use on one of the 
southwestern roads, although in this 
instance no specific proportion to the 
general steel cleaning program is men- 
tioned. A southern road uses sand 
blasting for 30 per cent of its clean- 
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ing and two other railways employ this 
method for 15 to 20 per cent of their 
cleaning work. While in the opinion 
of a large proportion of railway main- 
tenance officers, sand blasting pro- 
duces most efficient results insofar as 
the cleaning of steel surfaces is con- 
cerned, the high cost of operation is 
cited as the predominant reason for 
its comparatively restricted use. 


Flame-Cleaning Steel Structures 


While the American Society for 
Testing Materials revealed certain 
advantages to be gained from the use 
of flames in preparing steel surfaces 
for painting, more than 20 years ago, 
it was not until 1936 that a practical 
method was developed. Ensuing prog- 
ress has reached the point where the 
oxy-acetylene flame is now widely 
accepted for the descaling of billets, 
castings and forgings and more re- 
cently for the flame-cleaning and de- 
hydrating of steel surfaces prior to 
applying paint and protective coatings. 

In addition to removing loose scale 
and rust, the oxy-acetylene flame- 
cleaning process is designed to im- 
prove the surface to be painted as 
well as the conditions under which 
the protective coating is to be applied. 
Moisture is driven from the surface, 
leaving it warm and dry and the heat 
also prevents recondensation. The ap- 


Many Roads Are 
Finding Flame- 
Cleaning With the 
Oxy-Acetylene 
Torch to Be a High- 
ly Effective Method 


plication of paint to the warm surface 
produces a thinning effect on the paint 
and lowers its surface tension, which 
imparts a wetting action and aids the 
paint in penetrating cracks, crevices 
and porous scale. In instances where 
the paint is brushed, it is claimed that 
the warmth makes for easier applica- 
tion and faster setting qualities. 
Flame-cleaning structural steel is 
accomplished by the use of specially- 
designed burners which are passed 
over the surfaces to be cleaned in such 
manner as to subject surface scale 
to intense, high-temperature flames. 
In the resulting action, the surface 
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layer is raised to a high temperature 
which sets up stresses within the 
layer, causing it to expand and to free 
itself from the underlying cool, brittle 
layers before the steel is warmed 
enough to expand appreciably. Al- 
though some of the tightly adherent 
oxide scale, particularly on newly 
fabricated work, withstands the ac- 
tion of the flame, it is usually so tight- 
ly affixed that it protects the steel from 
corrosion and forms a good base for 
prime coats. 

The application of the flame is fol- 
lowed in from 5 to 15 minutes by 
thorough wire brushing, using either 
pneumatic or hand brushes to remove 
any partially free scale, dirt, or rust. 
The fine dust, which usually remains 
after wire brushing, should be re- 
moved prior to the application of 
paint and old paint brushes serve as 
good dusters for this purpose. The 
cleaned surfaces should be painted 
before they reach the temperature of 
the surrounding air and while the 
time interval varies, it should not ex- 
ceed two hours. When closing up 
work at the end of the day, the en- 
tire process should be so governed 
that all cleaned areas will be coated 
in order to prevent oxidation of 
cleaned surfaces and to preclude the 
necessity for a second cleaning opera- 
tion on the following day. 

In addition to the usual equipment 





that is necessary in the use of oxy- 
acetylene flames, the principal item 
required for flame-cleaning is the spe- 
cial heating head. While some specifi- 
cations prescribe the size and type of 
heads or burners for various applica- 
tions, experience has shown that such 
requirements sometimes are unneces- 
sarily restrictive. Various sizes and 
types of heads are in use, including 
flat and round tops. The former usual- 
ly vary in width from 2 to 12 in., of 
which the 6-in. width seems well 
adapted to general use. The flame 
ports are about 0.020 inch in diameter 
and are spaced about %-in. apart. 








Two end skids, provided for use on 
flat surfaces, space the head at the 
proper distance from the surface and 
serve as guides in the cleaning opera- 
tion. Round heads or tips having 
hard-faced wearing rings are also 
available for cleaning rivet heads, fit- 
tings, corners and other projections. 
While for ordinary work the head or 
tip is attached to the blowpipe direct- 
ly, extension arms are available for 
reaching more inaccessible surfaces. 

Although the practical development 
of flame-cleaning structural steel is 
of such recent origin, the process has 
already been used by no less than 15 
of the railways which were canvassed, 
representing 110,764 miles of lines, 
or the equivalent of more than 53 per 
cent of the total line mileage covered 
by this report. Five of these railways, 
representing 25,611 miles of lines, or 
12 per cent of the total mileage cov- 
ered, are using flame-cleaning to an 
extent ranging from 2 to 12 per cent 
of their total cleaning. The 10 remain- 
ing railways within this category, did 
not specify the extent to which flame- 
cleaning is being employed ; however, 
they represent 85,153 miles of lines 
or slightly more than 41 per cent of 
the total mileage covered by replies 
to the questionnaire. 

By reason of the fact that the adop- 
tion of flame-cleaning is of such re- 
cent origin and that its use for clean- 
ing railway steel structures has been 
comparatively limited, representatives 
of the roads which are using this pro- 
cedure are reticent in expressing their 
opinions. However, the engineer of 
bridges of one large system now be- 
lieves that it is apparently just as 
efficient as sand blasting and the cost 
is considerably less. The assistant 
chief engineer of another road de- 
clared that after using flame-cleaning 
to some extent for more than two 
years, he has found it very efficient 
for the removal of heavy deposits of 
grease, dirt and rust from rail troughs 
and heavy deposits of rust scale from 
floor beams and, girders. 

An interesting experiment was re- 
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Petroleum Products 
and Compounds 
Containing Rust- 
Inhibiting Chem- 
icals Are Being 
Used Extensively 


ported by one of the committee mem- 
bers, a representative of a large rail- 
road which uses hand cleaning meth- 
ods for practically all of its steel 
structures. Eleven spans of 25-ft. 
lattice beams supporting a trainshed 
roof were cleaned of all loose scale 
and coated with an oil preservative. 
Six months later it was found that 
corrosion had not been checked effec- 
tively and the steel work was cleaned 
again prior to repainting. Both flame- 
cleaning and hand methods were used 
in the second experiment and accurate 
records were maintained. Flame- 
cleaning required 13 man hours and 
the total cleaning cost of labor and 
material amounted to $17.50 per 
beam. Hand cleaning methods re- 
quired 26.1 man hours and the labor 
cost amounted to $18.27 per beam. 
In hand cleaning, an effort was made 
to duplicate the results of the flame- 
cleaning process by cleaning the en- 
tire surface area of each beam. Com- 
parative results favored the flame- 
cleaning process in both appearance 
and cost of the finished work. 


The Use of Petroleum Products 


Among the developments of the last 
decade has been the trend toward the 
use of petroleum products and com- 
pounds containing rust - inhibiting 
chemicals as a means of reducing 
maintenance expense and at the same 
time providing protection for steel 
structures. Although one of the rail- 
ways answering our questionnaire has 
used petroleum oil to a small extent 
for such purposes during the last 30 
years and while a second has em- 
ployed similar means of protection 
for 15 years, it is only within the last 
9 years that the use of petroleum oils 
and compounds impregnated with 
rust inhibitors have come into wide- 
spread use. 

During that prolonged period when 
operating revenues receded to such 
extent that the curtailment of main- 
tenance expenditures assumed a per- 
ennial character, maintenance offi- 
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cers were faced with serious and per- 
plexing problems centering around 
the adequate protection of steel struc- 
tures. It was during that period that 
one road after another adopted the 
use of petroleum products of some 
form, chiefly as an expedient in re- 
tarding corrosion and with the inten- 
tion of carrying the _ structures 
through a period marked by drasti- 
cally curtailed painting programs. In 
many instances the petroleum prod- 
ucts were applied directly to corroded 
surfaces, without preliminary clean- 
ing, thus eliminating a comparatively 
large item of expense and, since ma- 
terial costs were low and much of the 
application was made by spraying, 
the procedure offered temporary re- 
lief at least and at a cost commen- 
surate with the limited funds which 
were available. 

By the summer of 1935, the general 
use of petroleum products and com- 
pounds for the protection of steel 
surfaces was still in the experimental 
stage. However the movement had 
assumed such proportions that the 
matter received detailed attention in 
the committee report on Cleaning 
Steel Bridges Preparatory to Re- 
painting, which was presented at the 
1935 convention of our Association. 
Moreover, that report stated that one 
road had adopted the use of such 
products as standard practice and had 
discontinued cleaning rust from steel 
bridges prior to recoating, while the 
bridge engineer of a second road had 
decided to follow a similar procedure 
and that a third road was using a 
non-volatile penetrating oil success- 
fully for similar purposes. 

Of the 33 railways which replied 
to our questionnaire, 22 roads with a 
combined mileage of 151,513 miles of 
lines, equivalent to 73 per cent of the 
total line mileage of this survey, re- 
ported the use of petroleum com- 
pounds and products for the protec- 
tion of steel structures. Six of these 
roads, representing 28 per cent of 
the mileage of all roads reporting, 
use these products extensively; in 
fact, one road declared that very lit- 
tle cleaning of steel structures is 
necessary since practically all are 
coated periodically with an asphalt 
base oil. Another of this group uses 
petroleum compounds and products 
for 60 to 75 per cent of its painting 
program, still another uses products 
of this nature for 50 per cent of its 
steel painting program, while the 
three others within the same group 
report general use. 

Eleven railways, comprising the 
second group within this category, 
have a total line mileage of 64,474, 
representing 31 per cent of the total 
line mileage for all roads reporting. 
Nine roads within this group do not 
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specify the extent to which petroleum 
compounds and products are used for 
steel protection; of the others, one 
uses such products for 10 per cent 
of its steel painting program and the 
remaining road uses a petroleum com- 
pound for 5 per cent of its work. 

In addition to the groups already 
described, five other roads, with 29,- 
309 miles of lines, or 14 per cent of 
the line mileage of all reporting rail- 
ways, are conducting field tests with 
various petroleum compounds and 
products for the protection of steel 
structures. On the other hand, two 
other railways with a total of 6,734 
miles of lines report that after using 
certain petroleum products they were 
dissatisfied with the results and have 
discontinued their use. 


Cost of Cleaning Steel 


Any extended study of the com- 
parative costs of cleaning steel struc- 
tures necessarily involves so many 
variables that the results are of 
doubtful value. However the data 
furnished this committee, during the 
course of its survey, present some 
features which are worthy of con- 
sideration. For instance, of the 33 
railways reporting, 14 roads with 
69,390 miles of lines or only about 
one-third of the total line mileage 
covered, maintain cost records of 
cleaning steel structures. Of the four 
roads who do from 99% to 100 per 
cent of their cleaning by hand, only 
one maintains a cost record and while 
17 others do from 50 to 90 per cent 
of their cleaning in the same way, 
only eight of these, comprising con- 
siderably less than half the mileage 
of this group, maintain cost records. 

On the other hand, among the 25 
railways reporting the use of pneu- 
matic cleaning tools, the proportion 
of the roads which maintain cost 
records is considerably higher. For 
instance, both roads using this meth- 
od for 75 to 95 per cent of their 
cleaning keep cost records, while the 
same is true of four roads out of 
seven others which use pneumatic 
cleaning tools for 50 to 74 per cent 
of their cleaning. Considering those 
nine railways, with 39,449 miles of 
lines, which report the use of pneu- 
matic tools for 50 to 95 per cent of 
their cleaning, six of them with two- 
thirds of the group mileage maintain 
regular cost records. 

Of the 16 railways reporting the 
use of sand blasting, seven, with 37 
per cent of the line mileage within 
the group, reported the use of cost 
records. Three of these roads, which 
employ this method for 15 to 30 per 
cent of their cleaning, maintain cost 
records, and a fourth road, which uses 
sand blasting as a general practice, 
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reported that the costs for this work 
are not known. 

While replies to our questionnaire 
included cost figures covering a wide 
range, any attempted comparison 
naturally would involve the considera- 
tion of many pertient factors. The 
general situation in this respect has 
been aptly summarized by E. R. 
Needles in a portion of a paper pre- 
sented before the American Society of 
Civil Engineers at Kansas City in 
1940: “Some engineers are satisfied 
with steel cleaned for painting by the 
most slipshod hand methods, and 
others insist on sand blasting down 
to bright metal. One method of clean- 
ing may cost 75 cents per ton; the 
more careful methods may cost sev- 
eral times as much; and the advocate 
of each method may consider his 
practice economically sound.” 


Cleaning Building Surfaces 


Since our survey does not reflect 
the use of any new methods in re- 
moving paint from exterior wooden 
surfaces and inasmuch as detailed 
descriptions of the several methods 
in common use were presented in a 
report on The Inspection and Prepar- 
ation of Wood Surfaces for Paint- 
ing, which is included in the proceed- 
ings of the Association for 1938, 
those particular phases will not be 
elaborated upon at this time. How- 
ever, replies to our questionnaire re- 
flected in a measure the results of 
deferred building painting programs 
during the last decade. 

Twelve railways, with a composite 
line mileage of 89,745, or 43 per cent 
of the total mileage covered in the 
survey, reported the necessity of ex- 
tensive paint removal from the ex- 
terior surfaces of wooden buildings 
prior to repainting. Of these railways, 
nine representing 57,886 miles of 
lines or 28 per cent of the total mile- 
age covered, reported that torches 
were used generally for removing 
paint, while the three remaining roads 
were using hand scrapers and brushes 
for that purpose. Burning outfits 
which utilize oxy-acetylene or pro- 
pane gas are being used quite exten- 
sively and with good results. A con- 
siderable variation prevails in the 
proportionate cost of the removal to 
the total painting cost, but in the 
main, these proportions were lower 
for burning than for hand removal. 

The number of painted brick build- 
ings in general railway use is com- 
paratively small and only two rail- 
ways reported painting requirements 
of an extensive nature for such stru- 
tures. The general practice, insofar as 
the preparation of brick surfaces is 
concerned, involves no large problem 
and the use of wire brushes and 
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scrapers usually suffices, while in 
some instances sand blasting is em- 
ployed. 

Apparently there is no general 
need for the extensive removal of in- 
terior paint coatings prior to redecor- 
ating, for only one road reported the 
necessity for such procedure. 

A recent application of the flame- 
cleaning process was used success- 
fully by an eastern road for the re- 
moval of a heavy accumulation of 
badly deteriorated paint from the con- 
crete lining of a passenger terminal 
tunnel. About 15 coats of both water- 
proof and casein paint, of approxi- 
mately %-in. total thickness, were 
removed from an area of 5,400 sq. ft. 
in a rapid and economical manner, 
without causing any damage what- 
ever to the surface of the underlying 
concrete. In this instance, flame- 
cleaning was resorted to after sev- 
eral of the ordinary methods of paint 
removal proved unsatisfactory. 


Committee—C. Miles Burpee, chairman, 
man. ed., Ry. Engr. & Maint. Cyclopedia, 
Chicago; T. M. Von Sprecken, vice-chair- 
man, engr. br., Southern, Cincinnati, Ohio; 
R. C. Baker, supv. of scales, C. & E. L, 
Danville, Ill.; A. E. Bechtelheimer, asst. 
engr. of br., C. & N. W., Chicago; G. W. 
Benson, supv. b. & b., C. of Ga., Macon, Ga. ; 
H. M. Buell, br. insp., U. P., Omaha, Neb. ; 
F. G. Campbell, asst. ch. engr., E. J. & E., 
Joliet, Ill; J. E. Heck, br. insp., C. & O., 
Peru, Ind.; W. A. Huckstep, bldg. drafts- 
man, M. P., St. Louis, Mo.; T. E. Jack- 
son, supv. b. & b., S. P., Tucson, Ariz.; 
S. E. Kvenberg, asst. engr., C. M. St. P. & 
P., Chicago; L. E. Laurent, asst. engr., 
Erie, Cleveland, Ohio; E. C. Neville, b. & 
b. master, (retired), C. N., Toronto, Ont.; 
A. M. Partch, supv. b. & b., N.P., Pasco, 
Wash.; R. A. Whiteford, div. engr., C. M. 
St. P. & P., Ottumwa, Iowa; J. J. Wishart, 
b. & b. supv., N. Y. N..H. & H., New 
Haven, Conn.; J. F. Zanolio, mast. carp., 
D. & R. G. W., Alamosa, Colo. 


Discussion 


A comparative discussion of me- 
chanical and flame-cleaning methods 
of cleaning steel structures followed 
the presentation of this report. F. B. 
Robins (C. & O.) described the man- 
ner in which they removed paint from 
steel structures with pneumatic tools, 
using a 16-man force equipped with a 
60-cu. ft. compressor, 8 pneumatic 
scrapers and 4 chipping hammers. He 
added that the chipping hammers 
were sometimes equipped with long 
handles to reach inaccessible places. 
A. M. Knowles (Erie) stated that 
his road used pneumatic tools for 
cleaning and found this method very 
satisfactory. He added that those por- 
tions of steel structures exposed to 
brine drip were given a petroleum 
base protective coating. 

Good results are obtained by using 
oxy-acetylene torches for cleaning the 
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paint from steel structures, according 
to A. L. McCloy (Pere Marquette) 
but he warned that the men should be 
properly protected, particularly in the 
summer time, from the flying rust 
which was hot and would cause burns 
if it fell on the hands or arms of the 
torch operators. The principal advan- 
tage of the oxy-acetylene method, he 
thought, was the ability to reach 
otherwise inaccessible places and do 
a good job of cleaning. 

K. L. Miner (N.Y.C.) said that 
they used oxy-acetylene torches for 
cleaning steel in inaccessible places, 
such as angles or corners, and added 
that one of the principal advantages 
of this method is the dehydrating ef- 
fect, leaving the cleaned surface dry 
and ready for the application of paint, 
an advantage that other methods of 
cleaning do not provide. 

Armstrong Chinn (Alton) men- 
tioned the fact that flame cleaning is 
now new, but that it has been used 
for 35 years or more around ship- 
vards for cleaning the hulls of boats. 
Its principal advantage, in addition 
to its cleaning action, he said, is the 
fact that it dries the surface. 

J. L. Varker (D. & H.) mentioned 
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the fact that the D. & H. had not 
used oxy-acetylene cleaning until this 
summer when the method was tried 
on three spans of the Susquehanna 
River bridge at Wilkes-Barre, Pa. 
The oxy-acetylene cleaning was fol- 
lowed within two hours by pneumatic 
wire brushing and a spray coat of red 
lead, after which the final coat of 
black paint was applied within a day 
or two. Mr. Varker said that the oxy- 
acetylene method was very effective 
in inaccessible places but that he 
thought it was probably a little more 
expensive on flat surfaces than me- 
chanical methods of cleaning. 

R. E. Caudle (Mo. Pac.) said that 
his road had used a rust-removing 
compound on its bridges for the last 
8 or 9 years and had dispensed with 
regular bridge painting gangs en- 
tirely. The rust-removing compound, 
he said, is applied by three men se- 
lected from the regular bridge and 
building gangs. 

L. C. Winkelhaus (C. & N. W.) 
raised a question concerning the best 
method of removing paint from brick 
surfaces, saying that his experience 
with sand blasting showed that it also 
removed some of the brick surface. 
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L. E. Peyser (So. Pac.) said that his 
road had recently remodeled a brick 
station on which a portion of the 
paint underneath the exterior coats 
was thick and gummy and could not 
be removed by sand blasting. A 
paving burner was used here to dry 
out and make the paint brittle, after 
which it was sand blasted success- 
fully. The surface was then stuccoed. 

Chairman Burpee said that experi- 
ence had taught him that the failure 
of a new film of paint was frequently 
caused by applying it over an old 
paint film that had lost its elasticity. 
C. R. Knowles (I. C.) added that the 
time of year is important in painting 
bridges as well as water tanks. In the 
case of the latter, he said, the outside 
or air temperature must be lower than 
the temperature of the tank itself. 

The discussion then turned to the 
best method of removing coatings of 
grease and Chairman Burpee said the 
committee had considered this prob- 
lem but that the solutions suggested 
varied considerably. F. B. Robins (C. 
& O.) said his experience showed 
that a naptha solvent is more ef- 
fective than flame cleaning for re- 
moving grease coatings. 
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Bridge and Building Supply Men’s Exhibit 


C. C. Rausch 


President 


THIRTY-FIVE manufacturers of 
equipment, materials and appliances 
used in the construction of railway 
bridges, buildings, water service and 
allied facilities, presented an exhibit 
of their products under the auspices 
of the Bridge and Building Supply 
Men's Associatior, in connection with 


the forty-eight annual convention of 
the American Railway Bridge and 
3uilding Association at the Hotel 
Stevens, Chicago, on October 15, 16, 
and 17. In recognition of and re- 
sponding to the increased activity 
which is ramifying into every phase 
of railway construction and mainten- 
ance, this exhibit was the largest, the 
most comprehensive, as well as the 
most colorful, of any presented at a 
bridge and building convention in 
ore than a decade. 

The officers of the supply associa- 
tion who planned and were respon- 
sible for the exhibit, which was held 
in the exhibition hall immediately 
adjacent to the convention room were : 
President, C. C. Rausch, Dearborn 
Chemical Company, Chicago; vice- 
president, W. S. Carlisle, National 
Lead Company, Chicago; secretary, 
R. Y. Barham, Armco Railway Sales 
Company, Chicago; treasurer, F. A. 
McGonigle, Mall Tool Company, 
Chicago ; and the following mem)ers 
of the executive committee—honorary 
director, Harry A. Wolfe, The Lehon 
Company, Chicago; C. E. Ward, 
U. S. Wind Engine & Pump Com- 
pany, Batavia, Ill.; A. J. Filkins, Paul 
Dickinson, Inc., Chicago; Paul R. 





R. Y. Barham 
Secretary 


Austin, Johns-Manville Sales Corpor- 
ation, Chicago; Mr. McGonigle; E. C. 
Bleam, Joseph Dixon, Crucible Com- 
pany, Chicago; and E. E. Thulin, 
Joyce-Cridland Company, Chicago. 
In the election of officers for the 
ensuing year, Mr. Barham was ad- 
vanced as president; Mr. McConigle 
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was made vice-president; W. Lyle 
McDaniel, Massey Concrete Com- 
pany, Chicago, was elected treasurer ; 
and Mr. Austin was elected secretary. 
The new directors were G. B. Coffey, 
A. M. Byers Company, Chicago ; and 
E. C. Gunther, Duff-Norton Manu- 
facturing Company, Chicago; to suc- 
ceed Messrs. Ward and Filkins, 
whose terms had expired. 

A list of the exhibiting companies, 
together with the products on display 
and the names of their representatives 
follows: 


List of Exhibitors 


Air Reduction Sales Company, New 
York—Electric welding unit and elec- 
trodes; oxy-acetylene welding and cut- 
ting apparatus; flame cleaning tip—C. B. 
Armstrong, C. Daly and E. F. Turner. 

American Lumber & Treating Company, 
Chicago—Samples of Wolmanized timber 
and illustrations of its use—Robert R. 
Clegg, Henry Garnjobst and R. B. Put- 
man. ‘ 

Armco Railroad Sales Company, Mid- 
dletown, Ohio—Samples of Armco’s pipe 
and illustrations of applications; metal 
building sections; crib walls; air pipe; 
insulated pipe units—R. Y. Barham, E. T. 
Cross, R. B. Faries and J. D. Taylor. 


Buda Company, Harvey, I1l—Track and 
bridge jacks; motor car; track and car 
jacks—R. M. Blackburn, H. H. Cohenour, 
W. Ebbert, R. B. Fisher, R. K. Mangan, 
D. Richards, S. W. Sanford and R. P. 
Williamson. 


Byers Company, A. M., Pittsburgh, Pa. 
—Radiant heating; samples of wrought 
iron; samples of pipe, angles, pipe angles 
and bars—Richard Angel, G. R. Coffey, 
William Damberg, Kenneth Knapp and 
D. M. Stembel. 

Celotex Corporation, Chicago—Samples 
‘of insulation; wallboard; cold storage in- 
sulation; interior finish; roofing; gypsum 
wallboard—J. H. Bracken, W. G. Rogers 
and H. A. Winandy. 


Chicago Pneumatic Tool Co., New York 
—Portable air compressor; pneumatic 
steel and wood drills ; pneumatic rock and 
concrete drills; pneumatic paving break- 
ers; pneumatic clay diggers; pneumatic 
back-fill tampers ; pneumatic sump pump; 
pneumatic wrenches; pneumatic grinders ; 
electric grinders and drills—S. A. Cong- 
don, H. R. Deubel, T. P. Harris, W. J. 
Pallowick, E. S. Rossell and E. S. Stevens. 


Dearborn Chemical Company, Chicago 
—No-Ox-Id rust preventives; sealing 
compound for wood water tanks; alumi- 
num protective coating; pipe coating, 
wrappers for protection of underground 
pipe; chemical pumps; proportioner—Don 
Bishop, E. A. Goodnow, Walter Hinsch, 
C. I. Loudenback, A. C. Moeller and C. C. 
Rausch. 


Paul Dickinson, Inc., Chicago—Roof 
ventilators; smoke jacks; stove jacks; 
roof drains; exhaust heads; floor scupper ; 
deck drains; blast plates—A. J. Filkins, 
E. M. Filkins and H. Knutson. 

Joseph Dixon Crucible Company, Jer- 
sey City, N.J.—Industrial paints ; graphite 
greases; pipe joint compound; samples 
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of graphite; literature on paints and 
graphite products—E. C. Bleam and W. 
Skea. 

Duff-Norton Manufacturing Company, 
Pittsburgh, Pa.—Bridge jacks—E. C. 
Gunther and J. F. Van Nort. 

Independent Pneumatic Tool Company, 
Chicago—Electric and pneumatic portable 
tools—A. Anderson, J. Caswell, G. H. 
Du Sell, R. G. Faverty, N. C. Hurley, Jr., 
N. C. Kirchner, W. A. Nugent, L. Orland, 
A. Russell, T. Seward and F. Schiel. 

Johns-Manville Sales Corporation, New 
York—Samples of transite pipe; corru- 
gated transite roofing and siding; asbestos 
roofing and siding shingles; transite con- 
duit; asphalt tile flooring; asphalt 
shingles; built-up roofing; prepared 
roofing; pipe insulation; asbestos wains- 
coting and wallboard; mechanical pack- 
ing; asphalt plank—P. R. Austin, R. J. 
Offutt, T. O’Leary, Jr., W. G. Morehead, 
H. R. Poulson, W. W. Prosser, F. C. 
Vandervort and L. T. Youhn. 

Joyce-Cridland Co., Dayton, Ohio— 
Bridge and track jacks; car and locomo- 
tive jacks ; building jacks—Huston Brown, 
C. N. Thulin and E. E. Thulin. 

Koppers Company, Wood Preserving 
Division, Pittsburgh, Pa—Photographs 
of pressure-treated forest products, 
bridges, culverts, trestles, water tanks, 
coaling plants and station platforms— 
H. C. Busch, M. F. Cravey, John Grennan, 
A. R. Nickel and G. C. Rosenquist. 

The Lehon Company, Chicago—Asphalt 
shingles; prepared and built-up roofing; 
cold process built-up roofing; roofing and 
flashing compounds; literature on roofing ; 
waterproofing materials—John Eipper, 
Tom Lehon, T. L. Kennedy, E. A. Leonard, 
John W. Shoop and Harry Wolfe. 


Mall Tool Company, Chicago—Gas and 
electric-driven machines for vibrating 
concrete and surfacing concrete, with at- 
tachments for grinding, pumping water, 
drilling, boring, driving lag screws, wire 
scratch brushing and sanding; pneumatic 
chain saws and cross-cut saws; electric 
saws; drills; grinders; and chain saws— 
Robert Burgwald, Stanley Gromnicki, A. 
W. Mall, F. A. McGonigle and N. Rehn- 
quist. 


Massey Concrete Products Corporation, 
Chicago—Literature on concrete pipe, 
piling, concrete cribbing and crossing 
slabs—Ross Clarke, David A. Hultgren 
and W. L. McDaniel. 


Master Builders Company, Cleveland, 
Ohio—Samples of floor wearing surfaces ; 
rust joint iron; non-shrink aggregate for 
concrete bonds; reground portland cement 
paint for concrete surfaces; liquid quick- 
setting compound; puzzolanic cement dis- 
persing agent for mass concrete; mem- 
braneous curing compound ; masterplate— 
D. H. Lee, C. A. Lyon and B. R. Wood. 


National Lead Company, New York— 
Red lead; white lead; white lead paint; 
red lead paint; literature on red lead 
paints and the use of white lead—Ralph 
Baker and Hugh M. Millen. 


Overhead Door Corporation, Hartford, 
Ind.—Overhead door—R. M. Beal, J. Hale, 
W. Swanson, A. C. Thomas, W. E. 
Walbert and H. W. Wormser. 


Oxweld Railroad Service Company, 
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Chicago—Flame cleaning apparatus; 
soldering and brazing outfit; complete 
cutting outfit; photographs of pipe weld- 
ing, flame cleaning and dehydrating, pres- 
sure butt welding of rails, and flame hard- 
ening of rail ends; flood lights; samples 
of welded pipe and wrinkle-bent pipe— 
Lem Adams, C. J. Gavin, E. B. Hall Jr., 
Henry Hoffman, S. B. Hopkins, P. Hunter 
Jr. and G. B. Moynahan. 

Patterson-Sargent Company, Cleveland, 
Ohio—Bridge, building and car paints; 
and literature on bridge paint—Geo. W. 
Anderson, Ben Bowman and W. H. Mc- 
Bride. 

Railway Engineering and Maintenance, 
Chicago—Copies of publication—G. E. 
Boyd, F. R. Brewster, C. M. Burpee, S. W. 
Hickey, N. D. Howard, E. T. Howson, 
C. W: Merriken, H. A. Morrison and J. S. 
Vreeland. 

Railway Purchases and Stores, Chicago. 

Ruberoid Company, New York and 
Chicago—Asbestos roofing and siding 
shingles; asphalt shingles and prepared 
roofing; models of built-up roofing—Geo. 
R. McVay. 

Sherwin-Williams Co., Chicago—Dis- 
play cans of paint; exposure panels; dis- 
play panels; literature on finishes—R. D. 
Baker, G. A. Dorwart, H. M. Faber, W. 
J. Montgomery, E. M. O’Brien and C. A. 
Proseus. 

T. W. Snow Construction Co., Chicago 
—Enginehouse door hanger—J. E. DuPree 
and B. S. Snow. 

The Stanley Works, Stanley Electric 
Tool Division, New Britain, Conn.— 
Portable electric power saws; portable 
electric power drills; portable electric 
power hammers; portable electric sand- 
ers; portable electric power unishears; 
portable electric power nut and lag screw 
setter—E. C. Koenig, A. J. Peterson, P. C. 
Platt and L. R. Warnock. 

Timber Engineering Company, Wash- 
ington, D.C.—Timber connectors; termite 
shields; and literature on connectors and 
timber design—J. B. Jordan and L. P. 
Keith. 

U. S. Wind Engine & Pump Company, 
Batavia, I1l—Pump jack; tank stuffing 
box; float valves—H. W. Beem and A. 
Swanson. 


Wailes Dove-Hermiston Corp., West- 
field, N.J.—Displays of bitumastic enamel 
on pipes and floor surfaces; chromastic 
aluminum; chromastic metal primer; 
bitumastic black solution; bitumastic 
super-service; florex floor enamel; bitu- 
glass industrial enamel; bitumastic ex- 
terior-interior paint; literature on all 
foregoing—photographs of coal bunkers; 
railway bridges; cranes; water tanks 
painted with bitumastic—J. J. Clancy and 
C. V. Lambe. 


Warren Tool Corporation, Warren, 
Ohio—Flex-toe claw bar—W. H. Bon and 
Oscar Youngquist. 


Wheeler Lumber, Bridge & Supply Co., 
Des Moines, Iowa—Laminex railway 
crossing; lag bolt fastening; laminex 
literature—C. M. Mitchell. 


Worthington Pump & Machinery Corp., 
Harrison, N.J—Pneumatic concrete 
breaker; pneumatic rock drill—Paul 
Blakeley and Harry W. Miller. 











Uses for Second-Hand Ties 


What disposition should be made of ties that are found 
to be sound after they are removed from the track? 


Does Not Know the Answer 
By G. L. Srtton 
Chief Engineer Maintenance of Way and 
Structures, Southern, Charlotte, N. C. 


This is a problem to which we have 
given much study, but I am frank to 
say that I still do not know the an- 
swer. In the first place, a foreman 
should find out whether a tie is sound 
before he removes it from the track, 
and if it is sound it should not be 
removed. The exception to this gen- 
eral rule is creosoted softwood ties on 
a curve, which are too soft to hold 
the gage satisfactorily. Obviously, 
such ties should not have been in- 
serted in the curve, but on our road 
we have many creosoted pine ties that 
were applied in curves when that was 
the only place we had tie plates and 
we did not want to use the treated ties 
without tie plates. We have since 
removed many of these ties and reap- 
plied them on tangents, or in sidings. 

Whether the service we have ob- 
tained from these ties has warranted 
the expenditure for labor to remove 
and reapply them is an open question, 
and this is the primary reason why I 
say that I do not yet know the answer 
to the question. We have some fore- 
men, some supervisors and some road- 
masters who believe that they have 
saved money for the company by re- 
applying the ties in the manner de- 
scribed. I have seen a few cases where 
such poor judgment was used in re- 
moving a tie that there was no doubt 
that it was economical to re-install it. 

On the other hand, doubtless we 
have re-installed some ties from which 
we did not obtain enough additional 
service life to warrant the cost of do- 
ing so. In some cases this may have 


been, in part, because the ties were 
not reused promptly after removal. 
I consider it important that any ties 
that are to be reapplied be inserted 
in the track as soon as possible after 
they have been removed. 


Must Know Why Removed 


By F. G. CAMPBELL 


Assistant Chief Engineer, Elgin, Joliet & 
Eastern, Joliet, Ill. 


One ‘must know why the tie was 
removed before he can answer this 
question. If a foreman, through care- 
lessness or error, removes a tie that 
is still serviceable in its original posi- 
tion, he should be required to reinsert 
it either at its original location or as 
near there as practicable. This usually 
causes him to be more careful in re- 
moving ties that still have an appre- 
ciable service life. On the other hand, 
it often occurs that ties that are other- 
wise sound must be removed, especi- 
ally on sharp curves, because of spike 
cutting or other forms.of damage. In 
such cases these ties should be saved 
and used in industrial or yard tracks. 

Where giving main tracks a gen- 
eral surface, ties are often removed 
that still have several years of service 
life remaining, and these are generally 
suitable for insertion in tracks of light 
traffic. Care should be exercised, 





Send your answers to any of 
the questions to the What's 
the Answer Editor. He will 
welcome also any questions 
you wish to have discussed. 
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To Be Answered 
in January 


1. Where supply cars are not oper- 
ated, is it practicable to require fore- 
men to turn in old tools in exchange 
for new ones? If so, how is the ex- 
change made? If not, why? What 
disposition should be made of the old 
tools? 

2. Is it practical to estimate the cost 
of new buildings on the cubical con- 
tents basis? If so, how should this 
method be applied for various types 
of buildings? If not, why? What 
other satisfactory methods can be em- 
ployed? 

3. Are rails longer than 39 ft. desir- 
able? Why? Are there limitations? 
If so, what? 

4. What are the relative advantages 
and disadvantages of lag screws and 
bolts for fastening outside guard rails 
on open-deck trestles? What diameter 
of hole should be used? Why? 

5. What causes kinking at the heel 
of the switch? How can it be over- 
come? 

6. What is the best method of clean- 
ing pipe lines of hard scale? Of soft 
sludge? What precautions must be 
taken? 

7. Should ties be distributed by 
train at the point of use or should they 
be set out in cars at stations and later 
distributed by motor car and trailer? 
Why? What are the advantages? 
Does the time of receipt make any 
difference? 

8. What precautions should be ob- 
served when applying tinted paints to 
interior wall surfaces? Why? 





however, in the use of second-hand 
ties, since it costs approximately $0.50 
to handle and insert a second-hand 
tie which will have less than five years 
service life remaining after it has 
been reapplied. 

Those roads that have been using 
creosoted ties for only a relatively 
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few years will find that, in general, 
the removal of such ties is caused al- 
most entirely by breaks or splitting, 
brought about for the most part by 
derailments or other accidents. Such 
ties may be unfit for further use as 
crossties, but do have definite value 
for uses as posts or cribbing. Until 
a stock is created that is too large to 
be carried conveniently, all such ties 
should be saved for some future use 
other than as crossties. 


Do Not Remove Them 


By M. J. Hanna 


General Foreman, Track and Labor De- 
partment, Jones & Laughlin, Steel Corpora- 
tion, Pittsburgh, Pa. 


A foreman who is qualified to han- 
dle a section should have sufficient 
knowledge of timber to know when a 
tie is or is not sound, and a sound tie 
should not be removed from the track. 
However, a tie that is not decayed 
may be damaged by over spiking, plate 
cutting, etc., to such an extent that it 
is unfit for main-track use, yet it will 
last for several years in other service. 
Such ties can be used in secondary 
tracks or sidings, as fence posts or 
as cribbing. In some cases, several 
years additional life can be obtained 
by turning the tie over and using it 
again in its original location or in a 
less important track. 


Handling Is Expensive 


By W. H. Kinc 
- Section Foreman, Missouri Pacific Lines, 
Francitas, Tex. 


Even with the most careful atten- 
tion, sound ties will sometimes be re- 
moved through error. Where this oc- 
curs they should be inserted again as 
near the point of removal as is prac- 
ticable to save the cost of handling. 
Handling costs alone may be greater 
than the remaining value of the tie 
and the matter of re-use should be 
considered thoroughly in the light of 
this fact. However, I have found that 
it often pays to remove a joint tie, 
replacing it with a new one, and re-use 
the old tie in or back of the quarters. 


Use in Sidings 


By Juttus M. BiscHorr 


Office Engineer, Terminal Railroad As- 
sociation, St. Louis, Mo. 


Sound ties removed from main 
track should be used to replace un- 
sound ones in secondary tracks. If 
an appreciable period elapses before 
they can be re-used, they should be 
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stacked in closely piled stacks to pre- 
vent, so far as practicable, exposure 
to air and moisture. These stacks 
should be protected on all sides, and 
on tops and bottoms, with corrugated 
iron, tar paper or other similar mate- 
rial Exposure to the elements causes 


rapid deterioration to wood that has 
been imbedded in earth, cinders, grav- 
el or other forms of ballast. If sound 
ties are removed from yard or other 
secondary tracks, they should be re- 
placed in their original location and 
not used for replacements. 


Pipe for Suction Lines 


What are the relative advantages of wrought-iron or 
steel pipe with screwed couplings, bell-and-spigot pipe 
and flanged cast-iron pipe for suction lines? Why? 


Screwed Joints Up to 8 In. 


By J. P. HANLEY 


Inspector of Water Service, Illinois Central, 
Chicago 


Wrought-iron pipe with screwed 
joints, in sizes up to and including 8 
in., is good construction. To guard 
against soil corrosion, extra-heavy 
instead of standard-weight pipe 
should be used, and the outside of 
the pipe should be treated with a rust 
preventive. These sizes are small 
enough to permit coupling in the 
trench without undue cost. The 
screwed joint withstands vibration 
from traffic, pump operation and wa- 
ter hammer, better than caulked 
joints, and has long been a favorite 
for preventing leaks in suction lines. 

Steel pipe with screwed joints acts 
similarly to wrought iron in these 
respects, but it does not withstand soil 
and other corrosion as well as the 
wrought iron. Both steel and wrought- 
iron pipe are more flexible than cast 
iron and do not break or snap under 
tracks or at points where unequal 
settlement occurs, as sometimes hap- 
pens with the more rigid cast iron. 
On the other hand, cast iron is more 
resistant to soil corrosion, but this 
advantage may be sacrificed for the 
increased operating benefits obtained 
from the wrought pipe and screwed 
couplings during their useful life. 
After all, suction lines are usually 
short and the investment cost is rela- 
tively small and should not be given 
undue prominence. 


If the suction line is more than 8 
in. in diameter and of considerable 
length, flanged or, caulked joints may 
be considered. The weak part of the 
flanged joint is the bolts, but this may 
be overcome by using extra heavy 
flanges with an increased number and 
diameter of bolts. Where bell-and- 
spigot pipe is used, care should be 
exercised to get good joints, with 
plenty of caulking material. Cast- 
iron pipe should be cushioned on sand 
in the bottom of the trench, where 


rock or other formation might cause 
unequal settlement. Clamps should be 
used to reinforce the caulking mate- 
rial where vibration from traffic or 
other sources is expected. A suction 
line should be laid on a true and uni- 
form gradient to avoid air pockets, 
and the joints should be butted to- 
gether to reduce resistance to flow. 


Must Be Air-Tight 


By E. M. Grime 


Engineer of Water Service, Northern 
Pacific, St. Paul, Minn. 


That pipe which will most certainly 
remain air tight will be the best. A 
leak in the suction line which allows 
air to enter and flow along with the 
water affects directly the efficiency of 
the pump. If the pump is of the cen- 
trifugal type, sufficient air may soon 
collect in the pump to cut off the wa- 
ter flow completely, unless it is re- 
leased automatically or in some other 
way. If the pump is of the positive- 
acting type, the drawing of air 
through the line will also affect its 
efficiency. 

For these reasons, it is essential 
that the suction line be air-tight, and 
iron or steel screwed pipe is most 
likely to fill this requirement. Unfor- 
tunately, steel pipe is quite susceptible 
tc soil corrosion, so that cast-iron bell- 
and-spigot pipe is used frequently for 
suction lines. If it is laid carefully 
and tested thoroughly before being 
placed in service, it may prove to be 
satisfactory over a long period. It is 
to be preferred to flanged cast-iron 
pipe because the joints are more flex- 
ible, thus allowing for unequal settle- 
ment of the pipe without danger of 
breaking the flange connections and 
starting leakage. 

Where a suction line extends out 
into a stream which has a large varia- 
tion of flow, and where trouble is ex- 
perienced with ice or floating debris, 
at certain seasons of the year it may 
be necessary to shorten or lengthen 
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the line. Under such conditions, 
flanged steel pipe will be indispensable 
by reason of the ability to connect or 
disconnect the pipe during unusual 
situations created by floods. 


Screwed Joint Is Simplest 
By K. J. Weir 


Special Water Inspector, Chicago, Milwau- 
kee, St. Paul & Pacific 


To some extent, physical conditions 
may require the use of a certain type 
of pipe, in which case the designer 
may be limited in selecting the type 
of joint he prefers to use. The screwed 
coupling is the simplest and cheapest 
type of joint for suction lines, and is 
the one most commonly used in ordi- 
nary pipe work. It is rigid and strong, 
small and compact, and can be as- 
sembled by unskilled labor. It re- 
quires less digging for underground 
assembly, and if used with pipe cov- 
ering, the joints can be covered read- 
ily. 

Bell-and-spigot joints permit de- 
flections in pipe lines, but they must 
not be disturbed by flexing or leakage 
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will develop. Oakum and jute used 
for yarning, if not sterilized, may 
cause contamination of the pipe if it 
is part of a drinking water system. 
Preparation of suitable _ bell-and- 
spigot joints for suction lines requires 
carefully trained, experienced labor, 
and selection of the proper jointing 
material, and involves some risk in 
heating, handling and pouring the 
molten metal. The joints must be 
made in place and left undisturbed, 
with maximum care exercised in back- 
filling. Random lengths of pipe can 
be used with bell-and-spigot joints. 

Flanged joints on cast-iron pipe 
give excellent service when used in 
suction lines. They should be assem- 
bled by experienced men in such a 
manner that gaskets will not encroach 
on the opening in the pipe and all 
bolts must be tightened evenly to 
avoid pinching the gaskets, since 
pinched ring-type gaskets tend to 
leak. Flanged joints are the easiest to 
dismantle when it becomes necessary 
to remove the pipe. Flanged and 
threaded pipe come in definite lengths 
which cannot be altered, except by 
cutting new threads or splicing with 
other types of joints. 


When Planning Rail Renewals 


What considerations should be given weight when de- 
ciding on rail renewal? What is the importance of each? 


Many Factors 
By BernarD BLuM 


Chief Engineer, Northern Pacific, St. Paul, 
Minn. 


Among the considerations to be 
given weight when deciding on rail 
renewal are: (1) the condition of the 
old rail, as determined by head wear, 
joint batter, wear on the fishing sur- 
faces, etc.; (2) the condition of the 
fastenings, particularly with respect 
to wear on the angle bars; (3) the 
size of the present tie plates and their 
adequacy, as measured by the amount 
the ties are cut; (4) the condition of 
the existing ballast; (5) the failure 
record of the rail under consideration ; 
and (6) the adequacy of the existing 
rail section. 

In isolated cases, the last item may 
be the determining one, because large 
and sudden increases in speeds, axle 
loads, etc., may necessitate the re- 
placement of light rail before the rail 
itself is worn out. If the section is 
adequate to sustain the loads and 
permit the desired speeds, then the 
physical condition of the rail under 
consideration must be examined. 


On lines of very heavy traffic, the 
rail may be worn to the limit of safe- 
ty; on lines of lighter traffic, joint 
batter, causing poor riding and high 
maintenance, is important. It may be 
possible to correct this by welding, 
however, which generally calls for 
new joint bars. Relatively small tie 
plates are generally used with the 
lighter sections of rail, so that note 
should be made of tie cutting. The 
failure record of the rail should also 
be examined, for a large number of 
breaks of certain types, such as those 
inside the joint bars and through the 
bolt holes, suggest that the end of the 
service life of the rail is approaching. 

The condition of the ballast should 
also be considered. If this is such that 
immediate reballasting is necessary it 
is sometimes economical to renew the 
rail at the same time, instead of car- 
rying it over for one or two years, 
with the consequent additional ex- 
pense of spacing the ties, surfacing 
and other similar work that must then 
be repeated. 

If the rail section, in itself, is ade- 
quate and safe, then possibly no one 
of these items alone will be sufficient 
to justify the heavy interest charges 
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resulting from the rail renewal. On 
the other hand, the total saving in 
maintenance costs by the elimination 
or reduction of surfacing, welding, tie 
cutting, etc., may well do so. 


Frequency of Failures 


By C. W. BALpRIDGE 


Assistant Engineer, Atchison, Topeka & 
Santa Fe, Chicago 


Conditions that affect the smooth 
riding of trains and the safety of their 
operation are the factors that enter 
basically into the necessity for renew- 
ing rail. So far as the rails are con- 
cerned, the safety of train operation 
depends on their soundness and their 
straightness. Smooth riding depends 
on the smoothness of the running sur- 
face of the rails, as this is affected 
by battered ends, driver-burned spots, 
and by bad line and surface resulting 
from bent and kinked rails. Smooth 
riding will also depend on the stand- 
ard of track maintenance with respect 
to line and surface, as they are af- 
fected by ballast and roadbed main- 
tenance, but battered ends, kinks and 
bends and burned spots in the rails 
eventually make it impossible to keep 
them in good line and surface. 

In checking the condition of the 
rails with respect to the safety of 
train operation, the following factors 
should be investigated : 

1. The amount of traffic that has 
passed over the rail. This should be 
reckoned in gross tons per mile. This 
determination should be made because 
rails develop a greater tendency to 
fail as the amount of traffic passing 
over them grows larger. 

2. The number of rail failures dur- 
ing the last five or six years, as well 
as the kinds of failures, is important ; 
numerous transverse and compound 
fractures indicate that much further 
use of the rail under heavy and high- 
speed traffic will be unsafe. 

3. The frequency of wear spots, 
that is, the black wear spots along the 
gage edge of the face of the rail, as 
distinguished from driver-burned 
spots, should be investigated. This 
type of wear spot frequently gives 
forewarning of compound fractures 
or horizontal split heads, with conse- 
quent breaking of the rail. 

4. Measurement of the batter of 
the rail ends made over a given dis- 
tance, at occasional joints in the 
stretch of rail under consideration, 
will show the average condition with 
respect to batter. 

5. The condition of the joint bars 
with respect to wear on both their 
bearing faces and the outside surfaces. 
If brine drippings are troublesome, 
this should be noted. 
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6. The condition of the rail base, 
the tie plates and the spikes should be 
given consideration, especially where 
brine drippings from refrigerator 
cars occur. 

7. The frequency and extent of 
kinks and bends in the rails. This is 
a factor that requires careful consid- 
eration, for many rails show much 
greater variation from straightness 
after they have been removed from 
the track than was evident or even 
suspected prior to their release. 

In most cases all of the foregoing 
items and factors enter into the ne- 
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cessity for or desirability of renewing 
rail. On the other hand, in some 
cases, only a single factor, particularly 
the frequency of failure, may make 
the renewal of the rail imperative. 
The most important factor that should 
be considered is that of rail failures, 
for it has the greatest bearing on the 
safety of train operation. The rela- 
tive importance of the remaining fac- 
tors will depend on their extent and, 
in most cases, the renewal of the rail 
becomes a necessity by reason of a 
combination of all or a part of these 
factors and their magnitude. 


Cant Hooks and Treated Timber 


Can the use of cant hooks and dogs be eliminated in 
handling heavy creosoted timbers? If not, why? If so, 
what alternate methods and tools should be employed? 


Not Feasible 


By G. A. HAGGANDER 


Assistant Chief Engineer, Chicago, Burling- 
ton & Quincy, Chicago 


At our treating plants, where we 

handle a large volume of timber and 
lumber, use is made of cable slings 
for handling several pieces at one 
time, where it is practicable to do so. 
However, while we have experiment- 
ed with devices for handling single 
sticks, nothing has yet been developed 
than can replace timber hooks, as 
none of these devices afford a positive 
grip. 
’ When handling lumber by hand in 
the field, we still use cant and lug 
hooks, but the injury to timber by 
these two tools is not so serious as 
by timber hooks that are operated by 
power machines. We all realize that 
any break in the surface of creosoted 
timber is undesirable and we will wel- 
come a method of handling it safely, 
that will eliminate this feature. 


Yes, With Reservations 


By C. S. Burt 


Manager Forest Products Bureau, Illinois 
Central, Memphis, Tenn. 


It is my observation that the use of 
cant hooks and dogs can be eliminated, 
but certain reservations to this state- 
ment must be made. Some wood- 
treating companies and other indus- 
tries are handling heavy creosoted 


timbers without the use of cant hooks, ° 


these methods having been followed 
for some time, although the volume 
of material so handled is not great. 
It should be noted, too, that the tim- 





ber is handled more slowly, compared 
with other methods, and that the cost 
is correspondingly higher. It has also 
been my observation that considerable 
damage can and does occur when the 
timbers are handled with chains or 
with cable slings, because they are 
pulled out forcibly from beneath the 
load after it has been landed. This 
may be a deep cut into the wood or a 
sizeable piece torn from the corner of 
a stick, in some cases resulting in 
exposure of the untreated wood, or in 
making the material unsuited for the 
purpose for which it was intended. 
While the use of cant hooks and 
dogs appears to be the general prac- 
tice at treating plants, I am sure that 
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the plant operators appreciate that 
serious damage can be done to treated 
wood through carelessness, and that 
measures are in effect to avoid it. It 
can be said that the use of hooks and 
dogs permits the speeding up of the 
handling operation and results in 
somewhat lower handling costs. 
Where care has been used I have nev- 
er observed any serious damage to 
treated timber. 

I have mentioned the methods in 
vogue at the treating plants because 
the same line of reasoning applies to 
the use of cant hooks and dogs when 
handling the same material at the site 
of the work. In fact, it seems doubtful 
whether any other tool or equipment 
yet devised can be substituted satis- 
factorily for the cant hook. 

From long contact with the treat- 
ment and use of timbers, I believe that 
it is possible, as already indicated, to 
eliminate the use of hooks and dogs 
in most cases; yet I also believe that 
as used, these tools are generally quite 
satisfactory and that very little dam- 
age is done to treated timber by rea- 
son of their use. 

While the following has no direct 
connection with the question, it seems 
fitting to call attention here to the 
possibility of serious damage to cre- 
osoted timbers while they are being 
unloaded at the site of the work. 
Sometimes equipment suitable for 
handling the timbers is not available 
or is not made use of for some reason, 
and wire, bands or other load fasten- 
ings are merely cut and the load is 
permitted to roll or fall off the cars. 
This may create far more damage than 
is likely to be done to timber that is 
handled with cant hooks and dogs. 


What Speed Restriction? 


Should section men allow for trains exceeding speed 
restrictions when placing slow orders, or should they 
specify the maximum speed thought safe and report any 
failure on the part of trainmen to observe the restrictions 


set? 


Make no Allowance 


By A. B. CHANEY 


District Engineer, Missouri Pacific, Little 
Rock, Ark. 


Foremen and others who place slow 
orders should not make any allowance 
for trains exceeding speed restrictions 
when placing slow orders. They 
should give trains the full benefit of 
the maximum safe speed and report 
any violations that occur. The max- 
imum safe speeds to be observed un- 
der given conditions are seldom sus- 


ceptible of exact determination, how- 
ever, but are based on the judgment 
of an experienced foreman. For this 
reason, his judgment will be conserva- 
tive and will include a factor of safety, 
almost without exception. To reduce 
the allowable speed further will im- 
pose unwarranted delays to traffic. 
If the maintenance forces make a 
practice of specifying in slow orders 
speeds, say five miles an hour, less 
than the maximum safe speed, it will 
become an open invitation to trains to 
operate at speeds higher than author- 
ized, thereby nullifying the original 
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intent of the order. On the other 
hand, compliance with speed restric- 
tions can be expected if train crews 
understand that slow orders authorize 
the maximum safe speed without al- 
lowances. Proper train operation re- 
quires that we assume that train or- 
ders will be obeyed and that follow- 
up checks will be made to assure that 
they are being obeyed. 


Involves Human Element 


By R. A. Hostetter 
Welder, Texas & New Orleans, Ennis, Tex. 


Slow orders should specify the 
maximum safe speed. The placing of 
a speed restriction involves the human 
element, and it is true that some train 
and enginemen are over-anxious to 
make their schedules, and that others 
are inclined to take chances. We 
must bear in mind, however, that the 
majority of both train and enginemen 
live up to the rules laid down for their 
guidance. For this reason, if the 
speed restriction is lower than the 
maximum safe speed for the passage 
of trains, there will be unnecessary 
delay to the majority of the traffic 
passing over the restricted track and 
in many cases to all traffic. 

When setting up the maximum al- 
lowable speed for trains, the foreman 
should take into account all irregu- 
larities affecting the track or struc- 
ture, as well as the underlying condi- 
tions, and should then select the speed 
limit which, according to his best 
judgment, is consistent with safety. 
If he should have any doubt he should 
consult his superior officer by tele- 
phone or telegraph, explaining in de- 
tail all of the circumstances surround- 
ing the situation. 

There is no point in making allow- 
ances for failure on the part of train- 
men to observe orders. The maxi- 
mum speed for the safe operation of 
trains should be specified. Then, if 
trainmen fail to observe the restric- 
tions so specified, by all means, their 
failure to do so should be reported. 
It will take only a few applications 
of discipline to eliminate the ignoring 
or violation of slow orders. 


Specify Maximum Speed 
By W. Wootsey 
Section Foreman, Illinois Central, Chicago 


No slow order should ever be placed 
unless it is necessary to insure the 
safety of trains or of men engaged in 
maintenance, who cannot be protected 
in any other manner. The demands 


for accelerated ‘movement of both 
freight and passengers are so insistent 
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that trains should not be delayed, ex- 
cept where safety is involved. For 
this reason, when it becomes necessary 
to apply a speed restriction, this re- 
striction should never be below the 
limit of safety, and there should be 
complete insistence on its observance. 

Obviously, what the safe speed is 
over a section of track or a structure 
is a matter of judgment which cannot 
be reduced to a formula. It is a mat- 
ter of judgment for the foreman, 
however, and not for the train or en- 
ginemen. Having specified what he 
considers the maximum of speed, he 
should check carefully to insure that 
trains are observing the slow order, 
and should report any violations at 
once. 

Making allowance for trains ex- 
ceeding the specified speed is merely 
to invite that this be done, and the 
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foreman has no defense if some acci- 
dent results. If, on the other hand, he 
specifies what he considers the maxi- 
mum safe speed and insists on its ob- 
servance the train crews must accept 
the responsibility for violations; his 
skirts are clear and the crew is on the 
defensive. Train crews will obey or- 
ders if the division officers insist that 
this be done; otherwise it is a confes- 
sion that they have little control over 
these crews. 

A slow order is a necessary evil; it 
should be applied only in cases of ne- 
cessity; it should extend no farther 
than the conditions require; and it 
should be lifted at the earliest possible 
moment. A slow order should no 
longer to be looked upon as a conven- 
ience to the maintenance forces, but as 
a protection to trains, and it should 
be handled accordingly. 


Metal Plates for Trucking 


Do metal plates make satisfactory trucking surfaces 
for freight-house floors? If not, why? If so, how should 
they be applied? How thick should they be? 


No Substitute for Maple 


By GENERAL INSPECTOR OF BUILDINGS 


There is no entirely satisfactory 
substitute for maple flooring as a 
trucking surface on long truckways. 
There are several materials, however, 
that are superior to maple for general 
floor construction in freight houses, 
especially for floors that are subjected 
to heavy trucking service. Most of 
the trucking in freight houses is done 
with hand trucks having steel tires. 
Smooth steel plates, that is, boiler 
plate, are suitable for trucking run- 
ways, but are not entirely satisfactory 
because they become slippery, some- 
times making it difficult to control 
the trucks and creating hazard of per- 
sonal injury. 

Checker plates are the only other 
type of metal plates with which I am 
familiar .that can be used for this 
purpose. They are less satisfactory 
than the smooth plates for long truck- 
ways, for while they do not become 
slippery, the corrugations interfere 
somewhat with the handling of the 
trucks. They are entirely suitable for 
general floor construction, however, 
and are adapted particularly for use 
in houses where machinery and other 
heavy freight are handled, for they 
do not break and are not injured by 
impacts from falling objects. 

Where metal plates are employed, 
they must be fastened securely, which 
is not always easy to do when they 


are being applied to an old floor. One 
mistake that is sometimes made when 
placing plates for long truckways, is 
to lay them on top of the existing 
floor. This leaves a slight difference 
in elevation, which may interfere 
with getting heavily loaded hand 
trucks onto the truckway. If they are 
set into the old floor to avoid this 
difficulty, it is difficult to obtain a 
flush joint and there is a tendency 
for the wood to wear immediately 
adjacent to the plate, eventually cre- 
ating a slight depression. 

In this form of construction it is 
customary to use old boiler plates for 
truckways. This material is not al- 
ways straightened properly when re- 
ceived and considerable work may be 
necessary to complete the straighten- 
ing. While I have never used lighter 
plates, I have been told that 10-gage 
metal sheets have been quite satisfac- 
tory in some instances and that they 
can be laid on top of the old floor 
without offering any obstruction to 
trucks running on and off truckways. 


Can Be Used to Advantage 


By Supervisor oF Bripces AND BuILpINGS 


For many years maple has been the 
most popular material for truckways 
in freight houses. Today, however, 
the price of maple lumber has ad- 
vanced to the point where its economy 
comes into question, provided a sat- 
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isfactory substitute at a lower cost 
can be found. While other woods 
have been used for this purpose, none 
has been found that is fully satisfac- 
tory because of relatively rapid and 
uneven wear, splintering and warp- 
ing. I am aware that black gum de- 
velops high resistance to wear, that 
it does not splinter, and that it has 
been used successfully for floors sub- 
ject to heavy trucking, but I have 
never seen it used for longitudinal 
truckways where the material should 
be of the usual flooring thickness. 

For the reasons mentioned, we have 
turned to other materials, among 
them metal plates, to determine 
whether an economical and satisfac- 
tory substitute can be obtained. Steel 
plates are smooth and highly resistant 
to wear; they do not warp, provided 
they are anchored properly, or splin- 
ter, and they are not damaged by 
metal tires. They do become slippery, 
however, and truckers must use care 
to avoid slipping or falling. I would 
not recommend them for general floor 
construction in freight houses or 
warehouses. 

We have also tried out checker 
floor plates for both trucking runways 
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and for the general floor area. They 
have the advantage that they do not 
become slippery, but because of the 
surface corrugations they are not as 
suitable as the smooth plates for long 
truckways where hand trucks with 
steel tires are employed. On the other 
hand, where power trucks with rub- 
ber tires are in use, checker plates are 
as satisfactory as any other material, 
and the problem resolves itself into a 
determination of relative costs. While 
it is a simple matter to compare ini- 
tial costs, it is not so easy to determine 
annual costs, since we have no infor- 
mation concerning the ultimate service 
life of either the smooth or the check- 
er plates. 

While I have never used treated 
black gum for freight-house floors, 
primarily because we have not built 
or reconstructed any freight houses 
since this material came into promi- 
nence, I have examined several creo- 
soted black gum floors and I am con- 
vinced that from several points of 
view it can be employed satisfactorily. 
Care must be exercised, however, to 
insure that it is laid to a smooth sur- 
face and that it is supported so that 
this surface can be maintained. 


Lag Screws vs. Cut Spikes 


Are lag screws or cut spikes more effective as inde- 
pendent fastenings for tie plates? Why? Are there oth- 


er considerations? 


Lag Screws Stay Tight 


By I. H. Scoram 


Engineer Maintenance of Way, Erie, 
Jersey City, N. J. 


Maintenance engineers have given 
much thought to protection of the tie 
against mechanical damage since 
treated ties have come into general 
use. This was not a serious problem 
with untreated ties since they gener- 
ally failed from decay, spike killing 
or other causes before failure could 
occur from the cause generally called 
mechanical destruction. The picture 
changed quickly after treated ties had 
been in use long enough for mainte- 
nance engineers to appreciate the 
great economy resulting from their 
use, and to understand that the me- 
chanical strength of the treated wood 
remained practically constant to the 
end of the effectiveness of the treat- 
ment against decay. This mechanical 
strength had to be maintained, how- 
ever, by retaining the full cross sec- 
tion of the ties. Furthermore, the ties 
had to be protected from checks, splits, 
the necessity for regaging and similar 


destructive action. Many measures 
were taken, each of which solved some 
phase of the problem. 

Longer and wider tie plates to give 
more bearing were the result of an 
early thought. The eccentricity of 
the tie plate, that is, the moving of the 
rail seat toward the outside of the 
tie plate, was studied and increased 
where possible, resulting in a de- 
creased amount of gaging. The design 
of the bottom of the tie plate has been 
a subject of discussion as long as 
there have been tie plates, but the re- 
cent tendency is to decrease wear on 
the tie by reducing the depth of the 
bottom fins or patterns to decrease 
the splintering of the grain of the 
ties. With all of these protections, 
there was still not sufficient decrease 
in the sinking of the tie plate into the 
tie. 

Study indicated that this was not 
caused by lack of bearing area or by 
bottom patterns, but by the action of 
the rail creating a rubbing movement 
between the bottom of the tie plate 
and the top of the tie. One method 
to stop this was the cambering of the 
tie plate, but this did not solve the 


problem entirely. Additional fasten- 
ings, independent of the spikes hold- 
ing the rail, was the measure then 
taken to cure the trouble, and we be- 
lieve that it has been successful. There 
are two principal forms for these 
fastenings—one, the lag screw and 
the other, the cut spike. 

Obviously, the lag screw is consid- 
erably more expensive than the spike 
and, to be fully effective, it also re- 
quires a double-coil spring washer 
between it and the tie plate to take up 
the withdrawal action which affects 
even a tight screw. This is corrected 
in track spikes by tapping them down 
as often as may be necessary. The 
cost of a lag screw is approximately 
$0.053 and of the washer $0.026, a 
total of $0.079 per unit, whereas a 
cut spike costs about $0.022. The cost 
of application for the lag screw is 
about one cent, whereas the cost of 
applying a cut spike is only a small 
part of this. 

On the other hand, it has been 
found by experience with many hun- 
dreds of miles of track that the lag 
screws stay tight and that the rubbing 
action between the tie and the plate 
is eliminated. In fact, there are many 
thousands of tie plates applied with 
lag screws that have been in extreme- 
ly heavy-traffic track for 10 years, 
and which have not yet sunk their 
depth into the ties. This has repaid 
the cost of the lags many times by in- 
creasing the life of the ties. Although 
cut spikes, when kept tight, help to 
eliminate noise and add to the gage- 
holding quality of the tie plates, these 
functions are performed much better 
by the lag screws, which are also 
much more effective in decreasing 
wear between the tie plate and the tie. 
In fact, they virtually make the tie 
plate an integral part of the tie. 


Too Many Devices 


By Georce S. Crires 


Division Engineer, Baltimore & Ohio, 
Punxsutawney, Pa. 


The fewer kinds of appliances that 
are used in the track structure, the 
simpler will be maintenance and re- 
placements.. Lag screws for fastening 
tie plates to ties adds another material 
and another tool to be carried in the 
storehouse stock and in the tool house. 
Tie plates should be flattened at the 
ends where lag screws are used; this 
calls for another design of tie plate. 
Regular track spikes fasten regular 
tie plates securely to the ties. These 
spikes do not get the direct thrusts 
to which the rail holding spikes are 
subjected and do not work loose so 
readily. Tapping them down after 
the plate is seated is usually effective 








826 


in keeping the plate against the tie. 

Where trouble is experienced from 
brine drippings or excessive corro- 
sion, the heads of the lag screws are 
soon eaten so badly that a wrench 
cannot be used to tighten them. A 
spike maul will then be used on such 
screws. It is true that coil-spring 
washers can be used with the lag 
screws to keep the plate firmly against 
the tie, but here again is another ap- 
pliance to keep in stock and bother 
with. Lag screws and coil-springs 
washers have their place where there 
are no brine drippings or much cor- 
rosion from other causes, but not 
where the track is far from being a 
permanent structure. 


Must Use Best Method 


By W. H. Sparks 


General Inspector of Track, Chesapeake & 
Ohio, Russell, Ky. 


With the heavy traffic and high 
speeds of today we must resort only 
to the best methods available for hold- 
ing our tie plates and rails to the ties. 
My observation leads me to believe 
that the lag screw, when used as an 
independent fastening for the tie 
plate, is the best type of fastening for 
curves, but I am not so sure that this 
is also true for tangents. If they are 


Selecting Interior Paints 
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not fastened securely to the ties, tie 
plates will chafe the ties as the wheels 
pass over them, causing abrasion of 
the wood fibre. This constant attri- 
tion, generally known as plate cutting, 
causes the tie plate to settle into the 
tie and eventually weaken it, the rate 
of cutting being roughly proportional 
to the amount of traffic. As the plates 
settle, it becomes necessary to tighten 
and retighten the independent fasten- 
ings to prevent relative movement be- 
tween the tie plate and the tie. 

If the holes for the lag screws are 
not bored deep enough to permit re- 
tightening after the plates are well 
seated, it will be better to omit the 
screws. The first reaction of the sec- 
tion laborer, when a screw reaches the 
bottom of a hole and will go no far- 
ther, is to strike it with a spike maul. 
Obviously, this destroys the wood 
fibre around the hole, and the screw 
not only becomes worse than useless, 
but the way has been opened for rap- 
id decay of and around the damaged 
fibres. For this reason and to insure 
drainage, the hole should be bored 
through the tie. 

Many roads are using cut spikes 
as independent fastenings. They cost 
considerably less than the lag screws 
and spring washers, and can be driven 
more easily and faster than the 
screws. I believe that they are satis- 
factory for tangents. 


What considerations should be given weight when 
selecting paints for building interiors? What ts the tm- 
portance of each? Does the use to which the building is 


put make any difference? 


Must Withstand Cleaning 


By V. E. ENcMAN 


Chief Carpenter, Chicago, Milwaukee, St. 
Paul & Pacific, Savanna, III. 


In general, the chief purposes of 
painting building interiors are to pro- 
mote decoration and cleanliness. In- 
terior paint, unlike paint applied to 
exterior surfaces, is not subject to the 
ravages of the elements. “For these 
reasons, in selecting paint for interior 
surfaces the considerations of first 
importance, after the color scheme 
has been decided on, is how long the 
interval will be until the next paint- 
ing. For the average station and 
office building, a paint should be used 
that will resist several cleanings by 
either the dry or wet method, without 
streaking or discoloring. For offices 
that are painted annually, a less costly 
paint, such as the cold-water type, 


should be considered. For shops and 
storehouses, where light colors are 
used to improve the lighting, a paint 
that will successfully stand cleaning 
should also be selected. 


Do Not Overlook Lighting 


By GENERAL FoREMAN OF PAINTERS 


Obviously several considerations 
enter into the selection of paint for 
use on interior surfaces. While the 
color scheme and the decorative ef- 
fects of this scheme are important, it 
is an unfortunate fact that in many 
cases the most important considera- 
tion is either ignored or given little 
thought. In recent years there has 
been a marked advance in methods 
and equipment for interior illumina- 
tion and, to a large but wholly insuf- 
ficient extent, the railways have profit- 
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ed from the improvements that have 
been made in both illuminating 
systems and in the more efficient light- 
ing devices that are now available to 
them. 

In the modernization of passenger 
stations, some roads have taken ad- 
vantage of the opportunity thus af- 
forded to install modern lighting that 
not only gives a splendid decorative 
effect, but also produces ample il- 
lumination with softened light. To 
do this, however, it is necessary to 
use light-reflecting rather than light- 
absorbing surfaces. While these ef- 
fects are being obtained in some in- 
stances through the use of some of 
the newer and recently developed wall 
materials, in most cases paint plays 
an important and sometimes vital part 
in the scheme. Unfortunately other 
roads have remodeled stations and 
other buildings without applying 
these principles and while, in some in- 
stances, the decorative scheme is 
pleasing, the maximum benefit is lost 
through poor illumination, which can 
be traced back to improper reflection 
from the walls. 

It is in offices and other buildings 
where groups of employees work that 
the selection of the paint assumes its 
greatest importance. The human eye 
requires ample light to enable it to 
function, and any degree of illumina- 
tion that falls below the required level 
will impair both vision and efficiency, 
for where vision is impaired efficiency 
drops, and in an office or shop this 
is translated into a money loss. Badly 
lighted rooms create eye strain and 
eventually permanent impairment of 
vision. 

Obviously, the best illumination 
comes from natural lighting, but it is 
not enough merely to admit daylight 
to a room, for daylight so used may 
be harsh and objectionable. Sharp 
contrasts between lights and shadows 
must be eliminated. The ideal il- 
lumination comes from a soft all-per- 
vading light in which all shadows are 
erased and this can be attained only 
through the use of light colors for the 
walls and ceiling. Surfaces treated in 
this manner, will reflect and cross re- 
flect the light in such a way as to elimi- 
nate the shadows and make even the 
corners light, regardless of whether 
the source of the light is natural or 
artificial. 

In selecting white or tinted paints 
for interior surfaces, it is desirable to 
avoid those in which the vehicle is lin- 
seed oil, for linseed oil tends to turn 
yellow and present an unpleasing ap- 
pearance when applied to interior sur- 
faces. Paints containing lead mixing 
oil are better. Enamels are not as 


satisfactory as flat surfaces for the 
reflections which they provide are 
likely to be too brilliant and too harsh. 























November, 194! 





Laminex Culverts 


The Wheeler Lumber Bridge & 
Supply Company, Des Moines, lowa, 
has developed two new types of cul- 
verts with either rectangular or round 
openings, known as Laminex culverts. 
The Laminex culverts are made of 
laminated sections of creosoted wood 
which interlock and fit together to 
form a solid, unified construction. 

The rectangular Laminex culverts 
are assembled from sections made of 
laminated strips which are separately 
treated before being assembled into 
the flat sections with special galvan- 
ized nails. The sections are approxi- 
mately four ft. in length, except for 
the end sections, which provide for 
sloping head walls. A special inter- 
locking corner design provides a bear- 
ing for each laminate strip of the top 
and bottom sections on a laminate 
strip in the side sections. The sections 
are assembled so that the strips of 
the side walls and the top and bottom 
interlock and the sections of the top 
and bottom also overlap to the center 
of the side sections. 

The rectangular culverts are pro- 
vided with sloping head walls to fit 
the slope of the embankment, with 
parapets and with underground cur- 
tain walls at the ends. They are ready- 
made in single, double, triple and 
quadruple types with openings vary- 
ing from 15 in. by 15 in. to 72 in. 
by 72 in. and larger. The wall thick- 
ness of the top and bottom sections 
varies from 3 in. up to 6 in. and the 
wall thickness of the side sections 
varies from 2 in. up to 5 in., depend- 
ing upon the size of the opening. 

The round Laminex culverts are 
assembled from treated laminate 
strips which are framed with a modi- 
fied form of tongue and groove joint, 
permitting interlocking construction 
and a circular assembly without break- 
age of flanges. The strips overlap 
lengthwise to the middle of the ad- 
jacent strips, eliminating open joints. 
Metal bands are added as the round 
Laminex culverts are assembled and 
tightening of the bands bind the cul- 
verts into a single pipe unit. 

Numerous advantages are claimed 
for both types of Laminex culverts. 
The treatment of the strips before 
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assembly provides thoroughly im- 
pregnated wood which has a long 
life, is not affected by decay, continu- 
ous freezing and thawing, by acids 
or alkali. There are no open joints to 
pull apart in either type of culvert, and 
they may be extended to any desired 
length by simply adding strips or sec- 
tions as the case may be. In addition, 
they may be removed and reassembled 
in other locations without waste or 
cutting. The culverts are said to be 
sufficiently strong for any purpose, 
and laboratory tests on a 30-in. by 





A Twin 48-in. by 48-in. by 36-ft. Laminex 
Culvert Installed on a Railroad to Replace 
an Old Trestle 


24-in. rectangular Laminex culvert 
showed that it withstood a con- 
centrated load of 20,000 Ib. per lin. 
ft. without any failure. Rectangular 
Laminex culverts can also be assem- 
bled and installed in special designs, 
such as broken back, drop inlet, and 
flume types, for special conditions. 


Permaflex 
for Floor Repairs 


THE Permaflex Products Company, 
Philadelphia, Pa., has introduced into 
the railroad field a new floor patching 
and resurfacing material, known as 
Permaflex. This product is described 
as a rubbery-textured mineral and 
chemical compound, brown in color, 
and is used as an admixture with the 
aggregates employed in making con- 
crete. It is claimed that this material 
is suitable for patching or resurfacing 
all types of floor surfaces, including 
concrete, wood, metal, brick or stone, 
and that it is equally suitable for 
either interior or exterior use. 

It-is said that Permaflex produces 
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a hard wear-proof surface that is un- 
affected by changes in temperature or 
by loads on truck wheels up to 3,000 
lb. per sq. in. Other claims made for 
the material are that it will not pul- 
verize or crumble, that it is not slip- 
pery, either wet or dry, that it is 
waterproof and easily cleaned,’ and 
that it is fireproof. 

To patch or resurface an old floor 
with the new material, the surface on 
which it is to be applied is first cleaned 
thoroughly, after which a bonding 
coat, also of Permaflex, is applied. 
The resurfacing material is then ap- 
plied and troweled to the desired sur- 
face. It is said that Permaflex floors 
are ready for foot traffic in 6 to 12 hr. 
and for heavy traffic in 24 to 48 hr., 
depending on the drying conditions. 
One cement finisher and three labor- 
ers, it is said, can install 1,000 sq. ft. 
of this type of floor in eight hours. 


Belt Pulley for Motor 
Cars Prevents Slippage 


A new drive axle belt pulley de- 
signed to prevent slippage in weeds 
and snow has been developed by Fair- 
mont Railway Motors, Inc., for use on 
cars in territories where deep snow 
or tall weed growths are prevalent. 
The belt contact surface of the pulley 
consists of blades of mild steel which 
are cast solidly into the hub to insure 
permanency. The blades are flanged 
at the ends to prevent any possibility 
of the belt slipping off. The pulleys 
are made in several diameters, with 
the hubs bored to sizes to fit drive 
axles of the various types of Fair- 
mont motor cars. 

It is said that with this type of 





The New Fairmont Pulley Is Designed to 
Prevent Weeds, Snow or Ice Becoming 
Lodged Between the Belt and th: Pulley. 


pulley, it is not possible for weeds, 
snow, ice or similar foreign matter 
to become lodged between the belt and 
the drive pulley, thus causing the 
belt of thé motor car to slip. 








Priorities System to Be 
Succeeded By Allocation 


Increased use of allocation orders and 
thus a diminishing need for preference 
rating certificates was predicted in a Sep- 
tember 28 statement from Donald M. Nel- 
son, director of priorities, Office of Pro- 


duction Management. The allocation or- 
ders involve a direct allocation of mate- 
rials; or, as Mr. Nelson put it, they are 
instructions “as to how much of what can 
be shipped to whom,” thus providing “a 
clear-cut and exact way of dividing up 
any given scarce material.” He acknowl- 
edged that “the priorities system caused 
some hardships,” and promised to try, 
“in anything we do, to avoid causing any 
hardships which can be avoided.” Mean- 
while, any changes “will be worked out 
gradually, over a period of time’; and 
“the priorities instruments used now will 
continue to be used as parts of the sys- 
tem.” Mr. Nelson also revealed that with 
the increased emphasis on allocations 
there will come a like emphasis on classi- 
fication of end uses of materials “in ac- 
cordance with the interest of defense.” 


Great Lakes Ore Traffic 
Blocked by Bridge Collapse 


On October 7,-the northern arm of a 
single track Canadian Pacific bascule lift 
bridge of the two-leaf Strauss trunnion 
type over the St. Mary’s Falls canal at 
Sault Ste. Marie, Mich., collapsed under 
the locomotive, tender and one car of a 
35-car freight train en route from Can- 
ada. The locomotive and tender fell 
through the open end of the north leaf of 
the bridge into the canal, drowning the 
engineer and conductor, who were trapped 
in the cab of the locomotive. 

The accident blocked the entrance to 
the two largest locks of the St. Mary’s 
Falls canal connecting Lake Huron and 
Lake Superior, these locks were the only 
ones which permitted the passage of fully 
loaded ore carriers. Within 45 hours 
after the accident, military authorities 
had succeeded in raising both leaves of 
the span and in moving the locomotive 
and tender to clear the south half of the 
channel. Boat movements guided by tugs 
at restricted speed were then resumed. 

The bascule span which failed was 336 
ft. long and was built in 1914. Examina- 
tion and repeated test operation of the 
structure after the accident failed to dis- 
close the circumstance or combination of 
circumstances that could have allowed 
the north leaf to lower beyond its normal 


closed and locked position, in the face 
of testimony by the bridge operator that 
the controls of the bridge functioned nor- 
mally, and supplementary eye witness tes- 
timony that a green proceed signal im- 
mediately beyond the bridge indicated 
that it was in fully locked position, ready 
for rail traffic. 


Railroads Co-operate 
With Army in Maneuvers 


Close co-operation between the Mili- 
tary Transportation Section of the Asso- 
ciation of American Railroads and the 
commercial traffic branch of the Office of 
the Quartermaster General speeded the 
transportation of troops and supplies by 
rail during the Third Army maneuvers, 
between July 29 and October 2 at New 
Orleans, according to a report of the 
Quartermaster General to the War De- 
partment, which states, “At no time dur- 
ing the maneuvers did the Army experi- 
ence any delay due to a shortage of rail 
equipment.” 

At the same time the War Department 
announced that the movement of U.S. 
Army personnel by rail during the month 
of September involved 132,458 persons. 
This transportation was directed by the 
commercial traffic branch of the Office of 
the Quartermaster General in co-opera- 
tion with the military transportation sec- 
tion of the A. A.R. 

Railroad equipment used included 341 
special trains, 1,858 sleeping cars, 1,502 
coaches, 342 baggage cars, 263 baggage 
cars for kitchens, 133 box cars, 636 flat 
and gondola cars, and 126 open cars. 


Railroads Must Have 
Materials for Equipment 


Chairman Lea of the House of Repre- 
sentatives committee on Interstate and 
Foreign Commerce suggested in a Sep- 
tember 25 speech that because transpor- 
tation “is the basic activity on which 
other defense successes must rest, every 
effort possible should be made to supply 
that deficiency in materials for which 
priorities have not been granted.” Mr. 
Lea stressed the need for co-operation in 
the interest of efficient utilization of ex- 
isting equipment, continuing then with 
his plea for priorities which will be ef- 
fective in making available the materials 
needed for car and locomotive construc- 
tion. In that connection he mentioned 
figures which have been given by Defense 
Transportation Commissioner Ralph 
Budd, showing that the present building 
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program is already 20,000 cars behind 
schedule, and that it will fall short by 
100,000 cars by October 1, 1942, “unless 
needed construction materials can be pro- 
vided in the near future.” Concluding, 
Mr. Lea said: “There will always be the 
opportunity to improve the service by use 
of equipment in existence, but transpor- 
tation cannot be increased through any 
degree of efficiency by equipment ordered 
but not in use.” 


Emergency Board Will 
Report on November 5 


The five-man Emergency Board ap- 
pointed by President Roosevelt, after ef- 
forts to mediate the railroad wage con- 
troversy failed, concluded its hearings on 
October 22 and retired to digest the vast 
volume of testimony presented by the 
railways and brotherhoods and to prepare 
its report to the President. The date for 
presentation of its recommendations for 
settlement of the dispute has been ex- 
tended from November 1 to November 5. 
The issues at stake and the personnel of 
the Emergency Board were reported in 
the September and October issues. 


No Car Shortage This Fall 


In an informal talk at an October 2 
luncheon meeting of the Washington (D. 
C.) Trade Association Executives, Ralph 
Budd, defense transportation commission- 
er, predicted that there will be no serious 
car shortage this fall. In making this 
prediction, Mr. Budd conceded that here 
and there cars of a particular type might 
not be placed the minute they are needed; 
but there will be “no interference with 
defense or civilian activities.” Recent 
loading figures make it appear to Mr. 
Budd that estimates predicting that this 
fall’s peak would bring a million-car 
week have been “quite on the optimistic 
side.” He thinks that the estimated peak 
of 940,000 cars, given to him last April 
by M. J. Gormley, executive assistant of 
the Association of American Railroads, 
and A. A. R. Vice-President C. H. Buford, 
will prove about right. Just as was the 
situation in 1940, Mr. Budd added, the 
railroads will handle an increased volume 
of business while encountering annual 
peaks relatively lower than in former 
years. Transportation congestion during 


the period of the first World War, he re- 
called, was due to the use of cars for 
storage; but he pointed out that the neces- 
sity for avoiding a repetition of such con- 
ditions is now generally realized. 
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General 


John A. Gillies, general manager of the 
Western lines of the Atchison, Topeka & 
Santa Fe, vice-president of the Panhandle 
& Santa Fe, and an engineer by training 
and experience, with headquarters at 
Amarillo, Tex., has been called to service 
at Washington, D. C., as a colonel in the 
Army Engineering Corps. 


Thomas Robertson Alexander, road- 
master on the Canadian Pacific at Fernie, 
B. C., has been promoted to assistant su- 
perintendent, with headquarters at Cal- 
gary, Alta. A biography of Mr. Alexan- 
der was published in the February issue, 
following his promotion to roadmaster 
on November 1, 1940. 


Alonzo J. Finn, roadmaster of the Ft. 
Scott-Afton subdivision of the St. Louis- 
San Francisco, with headquarters at Ft. 
Scott, Kan., has been promoted to direc- 
tor of accident prevention, with head- 
quarters at Springfield, Mo. Mr. Finn 
was graduated in civil engineering from 
Washington University (St. Louis, Mo.) 
in 1922. He first entered railway service 
in the engineering department of the 
Frisco during the summer of 1920. He 
also served in the engineering department 
at Chaffee, Mo., during the summer of 
1921, and after graduation in June, 1922, 
began continuous service at Chaffee. In 
1926 he was transferred to Ft. Scott, Kan., 
and in 1928 he was promoted to roadmas- 
ter on the Kansas City (Mo.) terminal. 
In 1938 Mr. Finn was transferred to Ft. 
Scott, where he remained until his recent 
promotion. 


Stanley R. Lamb, assistant superintend- 
ent on the Canadian Pacific at Edmonton, 
Alta., and an engineer by training and 
experience, has been promoted to super- 
intendent of the Lethbridge division, with 
headquarters at Lethbridge, Alta. Mr. 





Stanley R. Lamb 


Lamb was born at Edinburgh, Scotland, 
on May 26, 1884, and was educated in 
Edinburgh. He entered railway service 
on April 14, 1905, as a rodman on the 
Canadian Pacific, later serving as resi- 
dent engineer on construction on the 
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Western lines, both in the field and in 
the Winnipeg (Man.) office. From No- 
vember 9, 1914, to July 18, 1919, he was 
engaged in military service, returning to 
ihe Canadian Pacific on the latter date as 
resident engineer on construction. On 
July 7, 1920, Mr. Lamb was appointed 
engineer in charge of the Edmonton, 
Dunvegan & British Columbia and the 
Central Canada (both now jointly owned 
by the Canadian Pacific and the Canadian 
National), with headquarters at Edmon- 
ton, Alta.,"and on, November 10, 1926, he 
was appointed engineer on the Canadian 
Pacific at Winnipeg. On January 23, 
1927, he was promoted to bridge and 
building master, with headquarters at 
Saskatoon, Sask., and on September 15, 
1927, he was advanced to assistant super- 
intendent at Minnedosa, Man., later being 
transferred successively to Wynard, 
Sask., Kenora, Ont., Weyburn, Sask., and 
Edmonton. His promotion to superin- 
tendent was effective October 1. 


Robert E. Woodruff, co-trustee and 
chief executive officer of the Erie, and an 
engineer by training and experience, has 
been elected president and a director of 
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the newly reorganized company. Mr. 
Woodruff was born on a farm near Green 
Bay, Wis., on September 11, 1884, and 
was graduated in civil engineering from 
Purdue University. He entered railway 
service in June, 1905, as a section laborer 
on the Erie, and thereafter served succes- 
sively as a section foreman, transitman, 
construction engineer, assistant division 
engineer, division engineer and trainmas- 
ter until March, 1909, when he was pro- 
moted to general agent, operating depart- 
ment, on the Chicago Terminal. He was 
advanced to division superintendent, with 
headquarters at Rochester, N. Y., in De- 
cember, 1910, and later was promoted 
successively to superintendent of trans- 
portation, general superintendent of the 
lines West, and manager of the Hornell 
region. On February 15, 1927, he was ap- 
pointed general manager of the Eastern 
district, with headquarters at Hornell, 
N. Y., and on December 1, 1928, he was 
promoted to assistant vice-president, with 
headquarters at New York. Mr. Wood- 
ruff was elected vice-president in charge 
of maintenance and operation, with head- 
quarters at New York, on May 24, 1929, 
and his headquarters were later trans- 
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ferred to Cleveland, Ohio. On October 
27, 1939, he was appointed co-trustee and 
chief executive officer, with headquarters 
as before at Cleveland. 


Earl Sullivan, superintendent of the 
Palestine-San Antonio divisions of the 
International-Great Northern (part of the 
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Missouri Pacific Lines), with headquar- 
ters at Palestine, Tex., and an engineer 
by training and experience, has been pro- 
moted to general superintendent of trans- 
portation of the Missouri Pacific Lines, 
with headquarters at St. Louis, Mo. Mr. 
Sullivan was born at Riverside, Cal., on 
January 11, 1888, and graduated from 
Washington and Lee University. He en- 
tered railway service on July 26, 1909, as 
a track apprentice on the Missouri Pacific 
at Sugar City, Colo., later serving suc- 
cessively as a rail inspector at Union, 
Neb., rodman at Atchison, Kan., assistant 
on the engineering corps at St. Louis, 
ballast inspector at Monticello, Ark., in- 
strumentman at Falls City, Neb., and en- 
gineer in charge of second track work at 
Omaha, Neb. In April, 1913, Mr. Sullivan 
was appointed assistant engineer at Falls 
City, Neb., and in April 1917, was trans- 
ferred to St. Louis. In June, 1920, he was 
promoted to division engineer at Coffey- 
ville, Kan., and in July, 1925, he was ad- 
vanced to trainmaster at Arkansas City, 
Kan. He was transferred to Hoisington, 
Kan., in 1928 and in January, 1929, he was 
promoted to assistant superintendent at 
Pueblo, Colo. Mr. Sullivan was ad- 
vanced to district engineer, with head- 
quarters at Kansas City, Mo., in May, 
1933, and in January, 1938, he was ap- 
pointed division superintendent, with 
headquarters at Coffeyville. He was 
transferred to Palestine, Tex., in May, 
1941. 

Robert C. White, assistant general 
manager on the Missouri Pacific, with 
headquarters at St. Louis, Mo., and an 
engineer by training and experience, has 
been promoted to chief operating officer, 
with the same headquarters. Mr. White 
was born at Bertrand, Mo., on February 
8, 1881, and attended Southeast Missouri 
Teachers’ College, Missouri University 
and the United States Military Academy. 
He entered railway service in 1905 as an 
assistant on the engineering corps of the 
Missouri Pacific at St. Louis, and in 1906 
he was promoted to assistant division en- 
gineer at Sedalia, Mo. In 1907 and 1908 
he served as roadmaster on various divi- 
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sions, and from 1908 to 1912 he served as 
division engineer on various divisions. 
In 1913 Mr. White was advanced to dis- 
trict engineer, with headquarters at Little 
Rock, Ark., and in 1917 he was promoted 
to superintendent of the Memphis divi- 
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sion. From July, 1917, to November, 1917, 
he served as engineer of construction for 
the War Department on the construction 
of Camp Pike, Ark., and during the period 
of federal control of the railroads he 
served as assistant chief engineer of the 
Missouri Pacific. In January, 1921, he 
was promoted to general superintendent 
of the Eastern district, with headquarters 
at St. Louis, and in 1924, he was appointed 
engineer of maintenance of way and struc- 
tures for the system. In March, 1925, Mr. 
White was appointed assistant general 
manager, which position he held until his 
recent promotion. 


Engineering 


A. C. Clarke, chief engineer of the Balti- 
more & Ohio, has been appointed also 
consulting engineer of the Baltimore & 
Ohio Chicago Terminal. 


H. D. Stowe, supervisor of track of the 
Delmarva division of the Pennsylvania, 
with headquarters at Clayton, Del., has 
been appointed assistant engineer in the 
office of the chief engineer maintenance 
of way of the New York zone. 


L. N. Riggan, assistant engineer on the 
Seaboard, with headquarters at Norfolk, 
Va., has been promoted to engineer of 
construction, with the same headquarters, 
succeeding H. S. Thomas, whose retire- 
ment on September 30 is reported else- 
where in these columns. 


H. D. Stowe, supervisor of track on the 
Delmarva division of the Pennsylvania, 
with headquarters at Clayton, Del., has 
been appointed assistant engineer in the 
office of the chief engineer maintenance 
of way of the New York zone, with head- 
quarters at New York. 


H. M. Stout, assistant valuation engineer 
of the Northern Pacific, has been pro- 
moted to valuation engineer, with head- 
quarters as before at St. Paul, Minn. Mr. 
Stout advances to a position which has 
been vacant since the death of Adelphus 
C. Terrell, valuation engineer, on May 10, 
1935. The positiort of assistant valuation 
engineer has been discontinued. 
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W. H. Lowther, who resigned last 
spring as division engineer of the Colo- 
rado division of the Union Pacific, with 
headquarters at Denver, Colo., and went 
with the Denver & Rio Grande Western 
as engineering assistant at Denver, has 
returned to the Union Pacific as division 
engineer at Denver. 

Wendell Fields, office engineer of the 
Gulf Coast Lines and the International 
Great Northern, with headquarters at 
Houston, Tex., has been promoted to as- 
sistant chief engineer of the International 
Great Northern, a newly created position, 
with headquarters at Palestine, Tex. 


Herbert E. Brink, chief draftsman of the 
New York, New Haven & Hartford, with 
headquarters at New Haven, Conn., has 
been appointed construction engineer, with 
the same headquarters. Harold St. Clair 
McIntosh, draftsman, has been appointed 
chief draftsman in the office of engineer 
of structures and design. Mr. Brink was 
born on May 19, 1882, at Montague, N.J., 
and entered railroad service as drafts- 
man in the engineering department of the 
New Haven at New York on September 
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10, 1908. In June, 1912, he was appointed 
resident engineer, becoming assistant en- 
gineer in March, 1916, and general assist- 
ant engineer on June 16, 1926. He was 
appointed chief draftsman on March 1, 
1933, the position he held until his recent 
appointment as construction engineer. 


Albert F. Ewert, whose promotion to 
division engineer of the Oklahoma divi- 
sion of the Atchison, Topeka & Santa Fe, 
with headquarters at Arkansas City, Kan., 
was reported in the October issue, was 
born at Newton, Kan., on April 11, 1902, 
and attended Bethel College at Newton 
from 1921 to 1924 and Kansas University 
from 1927 to 1930, graduating in civil 
engineering from the latter institution. 
He entered railway service in 1919 as a 
blacksmith helper in the mechanical de- 
partment of the Santa Fe at Newton, later 
working as a boilermaker helper. While 
going to college at Newton, he worked 
nights as assistant baggageman and in 
the freight house as a trucker. In April, 
1925, he started in the engineering de- 
partment of the Santa Fe at Newton and 
continued during the summers while at- 
tending Kansas University. In August, 
1932, Mr. Ewert was furloughed and 
worked in the engineering department of 
the Socony Vacuum Oil Co., at Wichita, 
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Kan., until March, 1935, when he was re- 
called to the Santa Fe division engineer- 
ing department at Newton. In September, 
1938, he was promoted to transitman on 
the construction of Diesel facilities at the 
18th Street yards, Chicago, and one month 
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later he was advanced to roadmaster at 
Ottawa, Kan. Mr. Ewert was transferred 
to Chillicothe, Ill., in July, 1939, and in 
March, 1941, he was promoted to trans- 
portation inspector at Arkansas City, 
which position he held until his recent 
promotion. 


A. B. Stone, bridge engineer of the 
Norfolk & Western, with headquarters at 
Roanoke, Va., has been promoted to as- 
sistant chief engineer, with the same head- 
quarters. W. L. Young, crossing engi- 
neer, has been appointed bridge engineer, 
to succeed Mr. Stone. H. F. Smith, resi- 
dent engineer, has been appointed cross- 
ing engineer, to succeed Mr. Young. C. W. 
Noel, chief clerk, has been promoted to 
office engineer. The headquarters of all 
the above are at Roanoke. The position 
of chief clerk has been discontinued. 

Mr. Stone entered the service of the 
Norfolk & Southern in July, 1912, as a 
draftsman in the office of the chief engi- 
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neer. On February 1, 1929, he was pro- 
moted to chief structural draftsman, and 
in November, 1930, Mr. Stone was ap- 
pointed bridge engineer, the position he 
held until his recent promotion. His work 
will include the designing and supervision 
of the construction of the railway’s large 
low-level lake-type coal pier No. 5, at 


(Continued on page 832) 





























To build this drainage ditch, 150,000 yards of dirt and rock had to be excavated. International TD-14 TracTracTor with bull- 
grader, owned by the Texas Mexican Railroad Co., Laredo, Texas, shown clearing the way for the shovel. 


Tractor Service “Bases’—Coast to Coast 


Like the NAVY, ARMY, and 
AIR FORCE, TRACTORS 
Need Bases Too 


TRACTORS need “bases,” whether they are working 
for Uncle Sam or for you. 

Convenient “bases,” with modern service facilities, 
have long been part of an established after-sale service 
policy with International Harvester. The complete line 
of International Industrial Power (TracTracTors, 
Wheel Tractors, Power Units) is backed by a vast net- 
work of Company-owned branches in the United States 
and Canada. These branches in connection with scores 
of authorized industrial dealers, provide fast, thorough 
service to owners and operators of International Indus- 
trial Power in all parts of the country. 

Ask the nearest International Industrial Power dealer 
or Company-owned branch about the International 
Industrial Power line. Write for information. 


INTERNATIONAL HARVESTER COMPANY 
180 North Michigan Avenue Chicago, Illinois 


INTERNATIONAL Industrial Power 
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Lambert Point (Norfolk, Va.) ; the design 
of the company’s large warehouses at 
Norfolk; the renewal of many important 
bridges, and the construction of large shop 
and terminal buildings over the system. 
Mr. Young began work in the drafting 
room of the Virginia Bridge & Iron Com- 
pany in June, 1918, and later served sev- 
eral years as draftsman, designer and 
construction engineer for the Atlantic 
Bridge Company, Greensboro, N.C. He 
entered the service of the Norfolk & 
Western in February, 1924, as a drafts- 
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man, at which time he was employed in 
designing many important structures and 
grade crossing elimination projects. On 
October 16, 1930, he was promoted to 
crossing engineer, the position he held 
until his recent promotion. 


H. S. Thomas, engineer of construction 
of the Seaboard, with headquarters at 
Norfolk, Va., retired from service on 
September 30. Mr. Thomas was born at 
Berryville, Va., and attended Shenandoah 
University School, Berryville, Va., and 
the University of Virginia. After work- 
ing for more than 10 years on the Norfolk 
& Western, the Atlantic Coast Line, the 
West Virginia Central & Pittsburgh (now 
the Western Maryland), the Mobile & 
Ohio (now part of the Gulf, Mobile & 
Ohio), the Louisville & Nashville and the 
Virginian, he entered the service of the 
Seaboard Air Line in 1903 as a division 
engineer, later being appointed succes- 
sively locating engineer, engineer in 
charge and engineer of construction. In 
1927 he was promoted to chief construc- 
tion engineer, with headquarters at Nor- 
folk and on May 1, 1930, his title was 
changed to engineer of construction. 


R. E. Nottingham, assistant engineer, 
miscellaneous accounts, in the office of the 
chief engineer of the Louisville & Nash- 
ville at Louisville, Ky., has been appointed 


assistant division engineer, with head- 
quarters at Birmingham, Ala. W. E. 
Quinn, assistant engineer at Ravenna, 


Ky., has been appointed assistant engineer 
at Louisville, succeeding Mr. Nottingham 
and C. W. Wilson, assistant engineer at 
Louisville, has been transferred to 
Ravenna, replacing Mr. Quinn. G. R. 
Sproles, draftsman in the bridge depart- 
ment at Louisville, has been appointed 
assistant engineer at that point. 

Mr. Nottingham was born at Colsbrook, 
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Ohio, on June 30, 1891, and studied engi- 
neering at Denison University, Granville, 
Ohio, and the Chicago Central State In- 
stitute. He began work with the E. W. 
Clark Mining Corporation, Columbus, 
Ohio, in July, 1914, as a power engineer 
and during the first World War entered 
the U. S. Officers Training Corps as a 
private, later serving successively as a 
second lieutenant and first lieutenant 
with the U. S. Engineers. After the war 
he entered railroad service as an instru- 
mentman on the L. & N., later being pro- 
moted to assistant engineer and serving 
in this capacity at various places on the 
system and in the chief engineer’s office. 

Edward L. Gosnell, principal assistant 
engineer of the Baltimore & Ohio, has 
been promoted to assistant chief engineer, 
with headquarters as before at Baltimore, 
Md. The positions of assistant chief en- 
gineer at Pittsburgh (Pa.) and principal 
assistant engineer have been abolished. 
Richard Mather, assistant to the chief en- 
gineer, with headquarters at Baltimore, 
has been advanced to engineer of con- 
struction, with the same headquarters. 
Robert E. Kennedy has been appointed 
assistant to the chief engineer at Balti- 
more, succeeding Mr. Mather. William 
W. Gwathmey, Jr., assistant engineer at 
Clarksburg, W. Va., has been promoted 
to district engineer, with headquarters at 
Baltimore, a newly created position. Karl 
J. Wagoner, assistant engineer at P'tts- 
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burgh and James P. Ray, assistant engi- 
neer at Cincinnati, Ohio, have also been 
advanced to district engineers, with same 
headquarters, two newly created positions. 

Mr. Gosnell was born on August 17, 
1887, at Granite, Md. He received his 
higher education at St. Johns College, 
Annapolis, Md., and on September 12, 
1906, he entered railway service with the 
Baltimore & Ohio. He was engaged con- 
tinuously in construction work until 1914, 
when he severed his connection with the 
3altimore & Ohio. In February, 1916, he 
re-entered the service of that road and, 
until December, 1918, served successively 
as resident engineer, assistant engineer 
and office engineer at Cincinnati, Ohio. 
In December, 1918, he was promoted to 
assistant to chief engineer at Baltimore, 
which position he held until October, 1930, 
when he was advanced to principal assist- 
ant engineer, the position he held until 
his recent promotion. 
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Mr. Mather was born on October 3, 1877, 
at New Haven, Conn., and was graduated 
from Yale University in 1897 with a Ph.D. 
in civil eng neering. He entered railroad 
service in 1898 as axeman with the Chi- 
cago & Western (abandoned), and from 
January, 1902, to October, 1903, he served 
as transitman, resident engineer and as- 
sistant engineer, successively, for the Chi- 
cago Great Western. From October, 1903, 
to August, 1905, Mr. Mather served as 
draftsman and assistant engineer for the 
Chicago, Burlington & Quincy, at Chi- 





Richard Mather 


cago, going to the Erie on the latter date 
in charge of location and construction of 
the Genesee River railroad and other con- 
struction projects. In August, 1911, Mr. 
Mather entered the service of the Balti- 
more & Ohio as assistant engineer, and 
later served as district engineer at Hunt- 
ington, W. Va., being transferred to Balti- 
more in May, 1918. On June 1, 1927, he 
was promoted to assistant to chief engi- 
neer, with headquarters at Baltimore. 


Track 


W. A. Moberly, extra gang foreman on 
the Chicago, Milwaukee, St. Paul & Pa- 
cific, has been promoted to roadmaster, 
with headquarters at Chillicothe, Mo., suc- 
ceeding E. Schoech, who has been as- 
signed to other duties 


Abner Hamm has deen appointed acting 
roadmaster in charge of the 12th track 
division of the St. Louis-San Francisco, 
with headquarters at Ft. Scott, Kan., suc- 
ceeding A. J. Finn, whose promotion to 
director of accident prevention, with 
headquarters at Springfield, Mo., is re- 
ported elsewhere in these columns. 


D. Z. Gardner, transitman on the Albu- 
querque division of the Atchison, Topeka 
& Santa Fe, has been promoted to road- 
master, with headquarters at Parker, 
Ariz., succeeding R. A. Johnson, who has 
been transferred to Needles, Cal. Mr. 
Johnson relieves O. D. Hoge, who has 
been transferred to Prescott, Ariz., re- 
placing R. D. Brown, who retired on Sep- 
tember 1. 


John Barnes, Jr., has been appointed 
acting roadmaster on the Denver & Rio 
Grande Western, with headquarters at 
Pueblo, Colo., succeeding Chris Johnson, 
who was recently injured seriously. G. S. 


(Continued on page 834° 
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Turner has been appointed roadmaster, 
with headquarters at Helper, Utah, re- 
lieving G. B. Aydelott, who has been 
transferred to the Denver & Salt Lake, 
between Denver, Colo., and Orestod. 


L. W. Moss, supervisor of track on the 
New York Central (Big Four) at Galion, 
Ohio, has been transferred to Bellefon- 
taine, Ohio, succeeding G. F. Borgman, 
who retired on October 31, and Ira 
Walker, supervisor of track at Anderson, 
Ind., has been transferred to Galion, re- 
lieving Mr. Moss. W. A. Summers, sec- 
tion foreman, has been promoted to super- 
visor of track at Harrisburg, Ill., replac- 
ing C. V. Talley, whose transfer to Ander- 
son, Ind., was reported in the October 
issue. 

Mr. Walker, whose promotion to super- 
visor of track at Anderson, was reported 
in the October issue, was born at New 
Market, Ind., on August 14, 1888, and en- 
tered railway service on August 1, 1904, 
as a section laborer on the Big Four at 
Milroy, Ind. On May 1, 1911, he trans- 
ferred to the transportation department 
as a locomotive fireman and on July 1, 
1913, returned to section work. Mr. 
Walker was promoted to section foreman 
at Milroy on August 6, 1916, and on Sep- 
tember 1, 1935, he was transferred to 
Wabash, Ind. He was appointed acting 
supervisor of track at Wabash on June 
15, 1941, and on September 1, he was ad- 
vanced to supervisor of track at Anderson. 

T. F. Langan, supervisor of track on 
the Delaware, Lackawanna & Western, 
with headquarters at Hoboken, N.J., has 


resigned to accept a similar position on 
the Central Railroad of New Jersey at 
Jersey City, N.J.. where he succeeds Carl 


H. Vogt, whose promotion to assistant 
division engineer was noted in the August 
E. T. Anderson, chief clerk to the 
supervisor of track of the Jersey Central 
at Mauch Chunk, Pa., and formerly assist- 
ant supervisor of track, has been promoted 
to assistant supervisor of track, with 
headquarters at Long Branch, N.J., suc- 
ceeding Calvin J. Langenbach, whose pro- 
motion to supervisor of track at Somer- 


issue. 


ville, N.J., was reported in the August 
issue. 
Thomas Wilbur Hicks, whose promo- 


the Canadian Pa- 
at Princeton, B.( 


tion to roadmaster o1 
cific, with headquarters 
was reported in the September issue, was 
born at Winnipeg, Man., on March 26, 
1897, and entered railway service on Sep 
tember 1, 1923, as a chainman in the con 
struction department of the Canadian Pa 
cific at Winnipeg, later being promoted 
through various positions to resident en- 
gineer. In 1935, he was appointed trans- 
itman on the Esquimalt & Nanaimo 
(leased to the Canadian Pacific) at Vic- 
toria, B.C., and the following year he re- 
turned to the Canadian Pacific as transit- 
man at Kenora, Ont., later being trans- 
ferred to Calgary, Alta., and Penticton, 
B.C. Mr. Hicks was located at Penticton 
at the time of his recent promotion. 

H. W. Martens, assistant supervisor of 
track on the Pennsylvania, with headquar- 


ters at New Brunswick, N_J., has been 
promoted to supervisor of track with 
headquarters at Clayton, Del., succeeding 


H. D. Stowe, whose agpointment as assist- 
ant engineer is noted elsewhere in these 
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columns. S. C. Jannotti, general foreman 
at Waverly, N.J., has been promoted to 
assistant supervisor of track at Jersey 
City, N.J., to succeed Stuart Shumate, who 
has been transferred to New Brunswick 
to replace Mr. Martens. 


A. W. Schroeder, track supervisor on 
the Kenesaw-Oxford line of the Chicago, 
Burlington & Quincy, has been promoted 
to roadmaster, with headquarters at Cen- 
tral City, Neb., succeeding M. G. Counter, 
who has been transferred to So. Sioux 
City, lowa, replacing H. C. Arnold. Mr. 
Arnold has been transferred to Oxford, 
Neb., relieving W. F. Jarl, who has been 
transferred to McCook, Neb., succeeding 
M. W. Stevens. Mr. Stevens has been 
transferred to Denver, Colo., replacing 
T. V. Ross, whose death on October 7 is 
reported elsewhere in these columns. 


Arthur K. Howe, assistant supervisor of 
track on the Pennsylvania, who has been 
promoted to supervisor of track, with head- 
quarters at Wheeling, W. Va., as reported 
in the September issue, was born on March 
19, 1912, at Buffalo, N.Y. Mr. Howe at- 
tended Yale university, graduating in civil 
engineering in 1934. He entered railway 
service on June 25, 1934, as an engineering 
apprentice on the Pennsylvania. In Janu- 
ary, 1935, he became an assistant on the en- 
gineering corps, serving in this capacity 
at various points until December, 1936, 
when he was advanced to assistant super- 
visor of track. In May, 1938, he returned 
to the position of assistant on the engineer- 
ing corps, and in August of the same year 
he was appointed inspector of bridges and 
buildings, with headquarters at Buffalo, 
again becoming assistant on the engineering 
corps in December, 1938. In June, 1939, he 
promoted to assistant supervisor of 
track, with headquarters at Harrisburg, Pa. 


Was 


Obituary 


T. V. Ross, roadmaster on the Chicago, 
Burlington & Quincy at Denver, Colo., 
died suddenly of a heart attack on Octo- 
ber 7. 


Walter G. Stewart, former supervisor 
of bridges and buildings on the Louisville 
& Nashville at Nashville, Tenn., who re- 
tired on July 1, 1937, died on August 7. 


F. A. Feikert, division engineer of the 
Salt Lake division of the Southern Pa- 
cific, with headquarters at Ogden, Utah, 
died on September 27, when he fainted or 
became ill while traveling on a motor car 
and fell from the car as it was passing 
over a bridge. 


Joseph A. Parant, assistant to the chief 
engineer of the Boston & Maine, whose 
death at Wolfeboro, N.H., on September 
22, was reported in the October issue, was 
born at Lawrence, Mass., and attended 
the Massachusetts Institute of Tech- 
nology. Mr. Parant first entered the serv- 
ice of the Boston & Maine in June, 1903, 
as a water boy. was 
advanced through various positions in the 
engineering department, being appointed 
engineer of standards. on April 1, 1927. 
On November 1 of the following year, he 
became principal assistant engineer, and 
on February 1, 1939, he was appointed 
assistant to the chief engineer, the posi- 
tion he held at the time of his death. 


Subsequently, he 
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Association News 





Bridge and Building Association 

President R. E. Dove has called a 
meeting of the executive committee in 
Chicago on December 1, to organize in 
detail the work of the association during 
the coming year. 


Roadmasters’ Association 


Upon the call of A. B. Hillman, presi- 
dent, the executive committee will meet 
in Chicago on December 8, to select the 
personnel of committees and to plan the 
work of the association for the year ahead. 


Wood-Preservers’ Association 

The executive committee met in Chi- 
cago on Wednesday, October 15, to per- 
fect plans for the thirty-eighth annual 
convention of the association to be held 
at the Hotel Nicollet, Minneapolis, Minn., 
on January 27-29, 1942. 


Metropolitan 
Maintenance of Way Club 


With 70 members and guests present, 
the club held its first meeting of the sea- 
son at the Governor Clinton Hotel, New 
York, on October 23. Following dinner, 
the meeting was addressed by S. R. Hursh, 
chief engineer maintenance of way, Penn- 
sylvania, Eastern region, who discussed 
the problems encountered in rehabilitating 
heavy-tonnage freight tracks; and by 
W. E. Gadd, of the Rail Joint Company, 
who spoke on the use of the Polariscope 
in the design of rail joints. The program 
also included the showing of a motion 
picture that was taken at the annual 
outing of the club in June, 1941. 


Maintenance of Way 
Club of Chicago 


More than 125 members and guests 
were present at the first Fall meeting of 
the club, which was held in the Ambas- 
sador room of Huyler’s restaurant in the 
Straus building, Chicago, on the evening 
of October 27. FE. M. Hastings, chiet 
engineer, Richmond, Fredericksburg & 
Potomac, Richmond, Va., discussed What 
Lies Ahead, with special emphasis upon 
what faces maintenance of way forces in 
the days of national emergency which lie 
ahead. The next meeting of the club, to be 
held on November 24, will be addressed 
by R. H. Carter, division engineer, IIli- 
nois Central, on Organizing for High- 
Speed Rail Laying. 


American Railway 
Engineering Association 

The Board of Direction and the Nomi- 
nating committee of the association will 
meet in Chicago on November 14. In 
addition, the four following standing 
committees have scheduled meetings dur- 
ing November: Wood Preservation, at 
New York, on November 6 and 7; Track, 
at Chicago, on November 13; Economics 
of Railway Labor, at Chicago, on No- 


(Continued on page 836) 
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Because of the many uses to which the Nord- 
berg Utility Grinder may be put, this tool can 
be kept busy and paid for out of savings. 
For slotting rail ends, removing flow at switches 
and stock rails, surfacing welded rail, grinding 
at frogs, crossings and flangeways, boring ties 
for cut or screw spikes, are but some of the 
many jobs for which it may be used. It can 
be operated from the rail or placed in the inter- 
track space and, since it is so easily moved 
from job to job, is especially adaptable around 
terminals, yards and in multi-track congested 
traffic areas. This light weight grinder is easily 
handled by one man, is full-revolving on its 
carriage and equipped with friction drive and 
overload release protecting the flexible shaft 
should the wheel become snagged. Ai full line 





Nordberg Tools for Maintenance of accessories has been developed, making it 
Adzing Machine _ Spike Puller possible to use this tool for most every grinding 
Rail Drill Power Wrench job encountered in track work. The Utility 
Power Jack Track Shifter Grinder does such jobs better, in less time and 

Six kinds of Rail Grinders with less expense. Write for Bulletin 101. 


NORDBERG MFG. CO. wisconsin 


Export Representative —WONHAM Inc. — 44 Whitehall St., New York 
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vember 14; and Masonry, at Chicago, on 
November 24 and 25. 

Late in October, Bulletin No. 426 was 
mailed to members, this bulletin includ- 
ing four monographs and a review of the 
major research projects being conducted 
by the Engineering division of the Asso- 
ciation of American Railroads as an aid 
in the solution of problems assigned to 
A.R.E.A. committees. The monographs 
are on The Influence of the Fatigue 
Strength of Structural Members Upon the 
Design of Steel Bridges, by W. M. Wil- 
son, research professor of structural en- 
gineering, University of Illinois; Fuel 
Economy from the Viewpoint of the Wa- 
ter Engineer, by R. C. Bardwell, superin- 
tendent water supply, Chesapeake & Ohio; 
Foundation Consciousness, by E. R. Lew- 
is, retired office engineer, Michigan Cen- 
tral; and The Relation of Transition 
Curves to Speed and Superelevation, by 
O. E. Selby, retired principal assistant 
engineer, Cleveland, Cincinnati, Chicago & 
St. Louis. 

Bulletin No. 427 is now ready for the 
printer, and will be mailed to members 
during the month. This bulletin will in- 
clude the reports of seven standing com- 
mittees to be presented at the annual con- 
vention next March, as follows: Railway 
Location and Operation; Uniform Gen- 
eral Contract Forms; Standardization; 
Signals and Interlocking; Electricity, 
Waterways and Harbors; and Water 
Service, Fire Protection and Sanitation. 

Eight committees held meetings during 
October, five in Chicago concurrent with 
the annual meeting of the American Rail- 
way Bridge and Building Association. 
The committees which met included the 
following: Masonry, at Cleveland, Ohio, 
on October 9 and 10; Wood Preserva- 
tion, at Chicago, on October 14; Build- 
ings, at Chicago, on October 14 and 15; 
Wood Bridges and Trestles, at Chicago, 
on October 15; Iron: and Steel Structures, 
at Chicago, on October 16 and 17; Rules 
and Organization, at Chicago, on October 
16 and 17; Co-operative Relations with 
Universities, at Evanston, IIl., on October 
27; and Ties, on an inspection trip, Octo- 
ber 30 and 31, with stops at Mt. Union, 
Pa., Hagerstown, Hancock and Cumber- 
land, Md., and Greenspring, W. Va. 

On October 21, at a public ceremony, 
which was attended by more than 100 
members of the association, as well as 
members of other engineering societies, 
the association presented a tablet to the 
University of Illinois in recognition of 
Dr. A. N. Talbot’s 27 years’ service as 
. chairman of the association’s Committee 
on Stresses in Railroad Track. At the 
ceremony, which was held at Urbana, IIL, 
tribute was paid to Dr. Talbot as a man 
and a scientist, by H. R. Safford, execu- 
tive assistant, Missouri Pacific, and a past 
president of the association. This main 
address was followed by presentation of 
the tablet by F. L. C. Bond, vice-president 
and general manager, Central region, 
C.N.R., and president of the A.R.E.A. 





Air Conditioning Equipment. — The 
Worthington Pump & Machinery Corpora- 
tion, Harrison, N. J., has published a 28- 
page illustrated bulletin devoted to this 
company’s Carbondale line of refriger- 
ating and air-conditioning equipment. 
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Personal 


W. S. Carlisle, representative in charge 
of industrial sales for the White Lead de- 
partment of the National Lead Company, 
Chicago, has retired. Mr. Carlisle, dur- 
ing the past year, was a vice-president 
of the Bridge and Building Supply Men’s 
Association, and for a number of years 
served as secretary of that association. 


Frank R. Wood, secretary of the P. & 
M. Company, Ltd., Canada, at Montreal, 
Que., has been promoted to acting manag- 
ing director, with headquarters as before 
at Montreal, succeeding Gordon Wil- 
loughby Dunn, whose death on Septem- 
ber 14 is reported elsewhere in these 
columns. 


Louis B. Neumiller, whose election as 
president of the Caterpillar Tractor Com- 
pany, Peoria, Ill, was reported in the 
October issue, was born in Peoria on 
January 14, 1896, and entered business in 
1915 as a stenographer and blue print clerk 
in the engineering department of the 
Caterpillar Tractor Company. In 1918 he 
was given a four-months leave of absence 
to serve with the United States ordnance 
engineering department at Alliance, Ohio, 
and after his return was assigned work on 
various assembly lines in the factory. He 
then returned to the engineering depart- 
ment as drafting room supervisor, and in 
1922 he was promoted to parts manager. 





Louis B. Neumiller 


In 1931 he was advanced to general serv- 
ice manager, and in 1937 he was appointed 
sales manager for the Central division. 
Six months later he was appointed direc- 
tor of industrial relations, and in 1938 he 
was elected vice-president in charge of 
the service, parts, public relations and in- 
dustrial relations and training depart- 
ments, which position he held until his 
election to the presidency of the company. 


J. D. Latimer, vice-president and gen- 
eral manager of the International Creo- 
soting & Construction Co., Galveston, 
Tex., has been elected president and gen- 
eral manager, succeeding R. J. Calder, 
president, whose death at Boerne, Tex., 
on June 28 was reported in the August 
issue. Mr. Latimer was born at Tex- 
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arkana, Tex., on February 20, 1883. His 
early business experience was in the serv- 
ice of the St. Louis Southwestern, fol- 
lowed later by a period of service in the 
combined office of the Missouri Pacific 
and the Texas Pacific at Texarkana. In 
1907 he became connected with the Tex- 
arkana plant of the International Creo- 
soting & Construction Co., where he re- 
mained until 1915. In that year he was 





J. D. Latimer 


transferred to the general office at Galves- 
ton, and shortly thereafter became timber 
production manager. The scope of his 
activities was gradually enlarged until in 
May, 1926, he was elected vice-president 
and general manager of the company, the 
position he held until his recent promo- 
tion. During the period of N. R. A., Mr. 
Latimer was chairman of the code author- 
ity for the wood preserving industry. 


Obituary 


James T. Frame, a sales representative 
for Fairbanks, Morse & Co., with head- 
quarters at Chicago, died suddenly of a 
heart attack on September 20. 


Gordon Willoughby Dunn, vice-presi- 
dent and managing director of the P. & 
M. Company, Ltd., Canada, and vice- 
president of Engineering Materials, Ltd., 
with headquarters at Montreal, Que., died 
at his home in that city on September 14 
at the age of 56. Mr. Dunn was a gradu- 
ate of McGill University and was promi- 
nent in athletics, serving for many years 
as president of the Canadian Amateur 
Ski Association. 


A. G. Montgomery, assistant chief en- 
gineer of the American Steel & Wire Co., 
died in Cleveland, Ohio, on October 10. 
He was 54 years of age. Mr. Montgomery, 
a graduate of Pennsylvania State College, 
joined the American Steel & Wire Co. 
as district engineer, at Pittsburgh, Pa., in 
1914. He had held a number of engineer- 
ing positions with that company in Pitts- 
burgh, and Cleveland, and was appointed 
assistant chief engineer in 1939. 


Power Track Machines—A new 14- 
page bulletin has been issued by the Rail- 
road Accessories Corporation, New York, 
which describes and illustrates this com- 
pany’s Raco power track machine, its 
Raco tie boring machine and the Everett 
power M-W machine. 








5 MEN INSTALL THIS 90-INCH CULVERT 


-the 4 days! 


WITH U-S-S SECTIONAL PLATES 












REPLACING A SMALL BRIDGE with a 90-inch 
culvert built from U-S-S 7-gage Sectional 
Plate. Installed by Young and Greenawalt. 





HIS 90-inch corrugated metal 
culvert replaced a failing bridge 
under the main line of a western 
railroad. The entire job — excava- 
tion, plate erection, backfilling, re- 
moval of old caps, stringers, and 
handrail, and placing the rip-rap 
headwalls—was finished in four days 
without stopping traffic. 
This shows how U-S-S Sectional 


CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 
TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 

Scully Steel Products Company, Chicago, 


Plate construction saves time and 
money. A few men—and they don’t 
need to be highly skilled—can in- 
stall a culvert as strong as a small 
bridge. The installation was inspected 
carefully a year and a half after erec- 
tion and found to be in perfect condi- 
tion. 

What’s more, the cover over the 
pipe is small so that the top of the 


United States Steel Export Company, New York 


Warehouse Distributors 





culvert takes a severe pounding 
every time a train goes over it. If 
highway or railway engineers have 
any doubts as to the strength and 
resistance to impact of large corru- 
gated culverts, this, and other instal- 
lations like it, should dispel any fears. 

We'll gladly give you all the details 
of this job or answer questions about 
your own problems. Just write. 
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Railway maajpouing, and Mainte- 
mance Goes Every Month to the 
Chief Engineer, to the Assistant 
Engineer, to the 3 Supervisors of 
Track, and to all the 27 Foremen 
Who Are in Training for Promo- 
tion to Supervisory Positions on 
the Richmond, Frgdericksburg & 
Potomac. 











“Can t Get 
Materials?” 


“Boss, I’m certainly looking forward to being able to stay home more this 
winter. It’s tough to be on the road all the time,” said the star railway sales- 
man to his railway sales manager. 


“What's the matter, Bill? Going to quit?” replied the sales manager. 
“Hadn't thought of it, Boss.” 
“What do you mean by staying home then, Bill?” 


“What’s the use going out after orders when we can’t get the materials we 
need to fill them?” 


“Who said we can’t?” 

“Bill Smith of the X Company. Says he’s going to save traveling expenses.” 
“That'll be fine for him—and for us too, Bill. We'll get his business then.” 
“Are we going to get materials?” 

“Certainly—all we need to fill our railway orders.” 

“How do you figure that out, Boss?” 

“That’s easy, Bill. Railway orders carry priority ratings.” 

“Maybe they do, but the roads aren’t getting materials.” 

“How do you know?” 

“They told me so.” 

“How long ago?” 

“About six weeks.” 


“That might have been true then but it isn’t now. They’re getting things 
straightened out and releases are coming through within a week now. It’s a 
big job and there’s bound to be some confusion at the start.” 


“Then you think we’re safe in going after orders?” 


“Think! Bill, I’m sure of it. The railways are among our most important 
agencies of national defense and the government recognizes that their mainte- 
nance is vital to our other defense activities. That’s the reason the government 
is giving them “A” priority ratings—nearly as good as the Army and the Navy.” 


“Then it’s our duty, Boss, to help them get our materials.” 
“That’s the point, Bill.” 


“That’s different. I'll get busy at once. I'll get the orders, you get the 
materials. And, Boss, don’t let me down in our advertising in Railway Engi- 
neering and Maintenance. That’s the best sales assistant I have. These railway 
men all read it and it keeps our product before them. Last week when I was 
on the R. F. & P. I found that every maintenance officer from chief engineer to 
supervisor takes that magazine—and every foreman too.” 


“That’s certainly complete coverage, Bill. Of course, we’re going to con- 
tinue our advertising—a page in every issue. Next to you, it’s the best agency 
for sales that we have.” 


RAILWAY ENGINEERING AND MAINTENANCE IS 


READ BY MAINTENANCE OFFICERS OF ALL RANKS 
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ae CRANES 


A hustler on bridge work whether it is re-deck- 
ing, maintenance or building, Burro Cranes 
switch and haul their own cars, move fast and 
get off the track in a hurry when necessary. 
Why not get information about ail the Burro 
features? Write for bulletin today. 


CULLEN-FRIESTEDTCO., 
1301 So. Kilbourn Ave. Chicago, Ill. 
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This year, more than ever before, railway engineers 
are turning to Wolmanized Lumber* for roof decking 
over shops and engine houses. The reasons are 
simple: insurance against decay, cleanliness, and 


freedom from corrosiveness or added fire hazard. 


Where installation requirements call for clean 
treated wood, Wolmanized Lumber offers service- 
proved protection against rot and termites, plus 


all the desirable characteristics of untreated wood. 


Wolman Salts* preservative will not corrode 
spikes, bolts, timber connectors, or other metal 
fastenings. Treatment with Wolman Salts can be 
had at nineteen plants located from coast to coast. 


AMERICAN LUMBER & TREATING Co., CHICAGO 


‘Registered Trademark 
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Pneumatic 


STE NY, 


f 
or faster Sawing 
handling 


*°e @ H 
Ee 


Advanced rotary 
type motor for 
operation on 80 
to 100 Ib. air 


pressure line. 





F AST, tough Pneumatic SKILSAW will bring you 
big savings on big jobs . . . and yet it weighs no 
more than electric saws of the same capacity. Rips 
and cross-cuts timbers up to 4 in. full and bevel- 


cuts 3-5/16 in. lumber at 45°. Perfectly balanced 
for easiest handling... perfectly powered for fast- 
est sawing on bridges and trestles, cutting daps in 
ties, sawing beams and lumber for buildings and 
guard rails. Ideal for cutting terra cotta and 
building tiles. 


Pneumatic SKILSAW has every feature to insure 
long, efficient, safe operation by bridge and build- 
ing crews. Leak-proof, poppet-type valve; speed 
governor; positive safety lock; telescoping blade 
guard; 12 in. blade; free-speed of blade 1200 R.P.M. 
Investigate Pneumatic SKILSAW today! 


SKILSAW, INC. 


5053 Elston Avenue, Chicago 
New York @ Boston @ Philadelphia @ Atlanta © Bulfalo 


Cleveland @ Kansas City,Mo. @ New Orleans @ Dallas @ Los Angeles 
Seattle @ Toronto, Canada 





YOU DISTRIBUTOR, WILL GLADLY DEMONSTRATE THIS TOOL ON YOUR OWN WORK! 
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A COOL MILLION 
and A Half Gallons Per Day 


VER IN a certain New York town 

an important airplane gun man- 
ufacturer suddenly needed a lot of 
water for plant operation. No one 
knew exactly what the water bearing 
formations below would produce. It 
was no time to consider the inex- 
perienced. Layne engineers were 
called in, advised of the urgency and 
authorized to proceed without delay. 
In a very few days, the job was com- 
pleted; well drilled, casing set, pump 
installed and testing concluded—pro- 
ducing a cool million and a half gal- 





AFFILIATED COMPANIES 





lons of water per day. The manufac- 
turer was highly pleased and from 
somewhere a bottle of champagne 
was produced and a proper christen- 
ing took place. 

To that manufacturer a very un- 
usual feat had been accomplished. 


| To Layne men, it was just another 


in a long series of such incidents. In 
the present day National Defense 
Emergency, no Layne well water pro- 
ducing undertaking has met with fail- 


LAYNE- ARKANSAS CO. .STUTTGART. ARK 
LAYNE-ATLANTIC Co. .. . NORFOLK, VA 
. Memenis. Tenn. 
LAYNE-NORTHERN Co. . MisHawaka, IND 
LaYNE-Louisiana Co LAKE CHARLES, La 
LAYNE.New Yorn Co 


LayYNe-Centrar Co 


New York Ciry. 
LAYNE-NORTHWEST CO MILWAUKEE, Wis 
LaYNE-Onto Co 
Layne-Texas Co 


CovumBus. On10 
HOUSTON, Texas 
LAYNE.WESTERN Co. . KANSAS CiTY, Mo 
LAYNE.WESTERN CO. OF MINNESOTA 
MINNEAPOLIS .. ++ + MINN 
Layvne-Bow.er New ENGLAND Company, 
Boston. ...... . . MASSACHUSETTS 
INTERNATIONAL WATER SuPpPcy, Lto., 
LONDON ......-- ONTARIO, CANADA 





| 


ure. The majority have greatly ex- 
ceeded the production specified. 

No firm in the Americas—north or south. is so adequately 
equipped or widely experienced in designing, manufacturing 
and installing well water systems. If you need more water, 
write or wire, 

LAYNE & BOWLER, INC. 


ro 


Pumps & WELL 


WATER SYSTEMS 


For Municipalities, Industries, 
Railroads, Mines and Irrigation 
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: 2 ly, Ohio 
Vi 1. Bridge, Waver 

4 \\ D.T. & J. S. HANCOCK R. R. 
Rall\\! \\ Bridge Engr» D.T.o"- 
! 4A \ Cc. 


TOM... 
R. eg tom Ohio 
, traveled on schedule over this 


Contractor, Co 


D.T.&I. Railroad bridge while Union Metal | 


Monotubes were being installed to replace 
timber piling. It was done by removing a 
panel from the trestle, driving a portion of 
the 53-ft. tapered stee/ casings, then replac- 
ing the panel for the passage of trains. De- 
spite unfavorable driving conditions, per- 
fect alignment was obtained in all cases, 
including the batter piles. The finished result 
was a modern structure which requires less 
maintenance and eliminates the hazard of 
drift clogging the stream. 


Monotubes are proven time-savers in the 


installation of dependable cast-in-place con- | 


crete piles. They are light weight for speedy 


handling; drive faster because no core or | 
mandrel is required; and can be installed with | 


standard crane, leads and hammer. Steel Mono- 
tubes are available in a gauge and size to meet 
every soil condition. Write for copy of Cat- 
alog No. 68A. 





THE UNION METAL MANUFACTURING CO. 


CANTON, OHIO 
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BRIDGE UNDER REPAIR 


.. Train Schedules As Usual 


WITH LeTOURNEAU 
OFF -THE-TRACKS 
EQUIPMENT 








WHERE uninterrupted train schedules must be main- 
tained, use LeTourneau earthmoving equipment for your 


bridge repair’ and grade maintenance. It works off the 
tracks. LeTourneau “Dozers, for instance, quickly fill 
between wooden trestles, repair washouts along tracks. 
A LeTourneau Carryall Scraper can be used with this 
same °*Dozer-tractor unit for your longer haul earth- 
moving, to cut drainage ditches, widen banks, make 
curve reductions, build spur tracks and the like. All 
LeTourneau cable-controlled equipment is interchange- 
able, is operated by means of a standard Power Control 
Unit. Thus, you can quickly and easily change from 
*Dozer or Carryall to a LeTourneau Crane—another time 
and money-saving tool that works off the tracks—and 
lift and carry heavy bridge forms on new construction, 
or to repair and strengthen your present trestles. It will 
pay you to investigate these savings. See your local Le- 
Tourneau-“Caterpillar’? dealer NOW, or write us direct. 


| (Top) LeTourneau Bulldozer 
and ‘Caterpillar’ D7 filled 
32,000 en beneath old 65- 
foot high wooden trestle, near 
Reno, Nevada. (Left) Lift- 
ing and placing 6 .ton steel 
members on bridge construc- 
lion. LeTourneau Cranes 
safely handle loads from 4 to 
10 tons, depending on trac- 
lor size. 
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ETOURNEAL 


CABLE ADDRESS ‘“‘BOBLETORNO” 
CARRYALL* SCRAPERS, ANGLEDOZERS*, BULLDOZERS 
ROOTERS’, POWER CONTROL UNITS, TRACTOR CRANES 
PUSHDOZERS, SHEEP'S FOOT ROLLERS, TOURNAPULLS 
TOURNATRAILERS’, TOURNACRANE 
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Clear Vision in Every Direction... 
FROM PATENTED MONITOR-TYPE CAB ON LB. CRANES 












FROM ” 


7, MON” 


wh) Label 


As is clearly shown by the graphs 
at the left the Monitor-type cab 
on Industrial Brownhoist cranes 
increases an operator’s area of 
vision from a partial sector clear 
up to 360 degrees. It is easy to 
realize how this great increase in 
visibility improves the operators 
efficiency. He can see in all direc- 
tions at all times regardless of the 


INDUSTRIAL BROWNHOIST | 


BAY CITY, MICHIGAN + DISTRICT OFFICES: NEW YORK, : 
PHILADELPHIA, PITTSBURGH, CLEVELAND, CHICAGO === 


crane’s position. In addition to 
better visibility the Monitor-type 
cab provides better ventilation, 
less heat and less noise for the 
operator than the ordinary cab. 
Monitor-type cabs are standard 
on all I. B. gasoline or diesel loco- 
motive cranes from 10 through 
40 tons. 


Write today for further facts. 
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Each Meco Lubricator Protects ‘a:Number of Curves 





Stop Premature Wear-Out of Curve Rails with 
MECO CURVE LUBRICATORS 


Curve rails wear out faster, and must be replaced before tangent rails—unless pro- 
tected by Meco Curve Lubricators. Then curve rails last as long as tangent rails, and 
make curves safe for high speeds. Over 4,200 in use. 


Handle Rails Economically with 
POWER RAIL LAYER 


Operated by small gang; no expensive power-propulsion equipment 


MAINTENANCE EQUIPMENT COMPANY 


RAILWAY EXCHANGE BLDG., CHICAGO, ILLINOIS 


Save Switch Rail Replacements with 


MACK SWITCH POINT PROTECTORS 


Over 164,000 have been applied on more than 100 railroads. 
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The IDEAL CREOSOTED WOOD 
For CULVERTS and CROSSINGS 


On highways and railroads from Canada to the Gulf, 
Laminex has proved its ability to withstand heavy loads, 
roughest usage and weather, year after year, without 
cracking or decaying. This fact, plus low initial cost and 
easy installation makes Laminex the ideal material to 
specify for Culverts and Crossings. 


Laminex Sectional Railroad Crossings 


Laminex Crossings are 

laminated sections that 

join with the track to pro- 

vide smooth, even ridin 

surfaces of great load- 

bearing strength. As all 

wear is on the edge grain, 

» the impact of - passing 

cars actually hardens the 

© grain. Laminex Crossings 

are quickly and easily in- 

stalled, outwear several 

ordinary crossings and re- 

duce. maintenance costs 

, # substantially. Easily taken 

SP) up for road repairs. Ini- 

Seat tial cost is surprisingly 
low. 


LAMINEX PERMANENT CULVERTS 


Laminex for Culverts is 
made into specially de- 
signed interlocking sec- 
tions that enable un- 
skilled workmen to con- 
struct snug, tight-fitting 
culverts of great strength 
and rigidity in a sur- 
prisingly short time. No 
nails or special tools 
needed. Laminex Cul- 
verts are permanent— 
don’t rust, crack or de- 
cay—yet cost no more 
| than ordinary, tempor- 
ary culverts. Laminex 
of special design now 
available for Round Culverts. 


| 
Exclusive Laminex interlocking design 


eliminates nails, tools, saves time, work. 
Further Details Gladly Sent on Request 


PROMPT SHIPMENT! 


Laminex Culverts and Laminex Crossings can be 
specially designed for any location. 





J. H. WILLIAMS & CO., 225, Lafayette St., New York 


RES RERNTEEE bAe peomey WHEELER LUMBER BRIDGE & SUPPLY CO. 


DES MOINES IOWA 
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It’s Faster - Thriftier 


Easier 














GASOLINE 
POWERED 


Powered far beyond the range of human energy, these portable, heavy-duty, 
gasoline-powered CHAIN SAWS are walking through heavy timbers and pil- 
ing at a money-saving pace. They can be moved easily on or off the right- 
cf-way. They can be operated in the most remote locations without ex- 
pensive, generator sets or air compressors. In addition, they are simple 
and easy to use. The big husky teeth hold their cutting. edge longer and 
are easily resharpened. Available with 24”, 36” and 48” cutting capacities. 
A practical "MUST," under present conditions, for fast, economical and ef- 
ficient construction of bridges, platforms, buildings and similar work. Air 
and electrically driven models can also be furnished. All units have a free 
chain speed of 1000 ft. per min., and are designed for easy servicing. We'll 
gladly arrange a FREE Demonstration upon request. Write today for descrip- 
tive literature and prices. RAILROAD DEPARTMENT 


MALL TOOL COMPANY 


7746 South Chicago Avenue, CHICAGO, ILL. 
A'S STURDIEST BABBITT METAL TAPES 


TRADE MARK 








UFATN “MICHIGAN” CHAIN TAPES 


The extra tough steeblines are white metal 
coated and markings are deeply stamped 
into Babbitt Metal.” You .can‘t beat them 
for dependability and durability. 


WRITE FOR FREE CATALOG 





NEW YORK 


106 Latayette St 


Canadian Factory 


WINDSOR, ONT 


igole) &- 


THE JuFAIN fruLe C0 
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_tected with pre-tested 


Weatherproof Your Switches 
with 


Pretest fl f- BALL 
SWITCH HEATERS 


Winter’s storms will 







have no effect on your 


switches when pro- PAT. PENDING 


_ Hi-Ball Switch Heaters. On maintenance of way work, 





Hi-Ball Switch Heaters reduce manpower and in- 
crease productive hours. Deliver such outstanding 
economies that they rank as a “must” this winter in 
switch protective equipment. Prove for yourself the 
many advantages of Hi-Ball Switch Heaters with a test 


installation. Write for facts, now—before winter sets in. 


HI-BALL PAYS DIVIDENDS 


% More Economical Installation 
% Lower Maintenance 

% Lower Fuel Consumption 

% Eliminates Fire Hazards 


% Prevents Flame Blowouts 

% Controls Application of Heat 
* Self-contained Unit 

%* Serviced During Daylight Hours 









MISSISSIPPI 


ENDICOTT-ON-FOURTH BLDG 


SUPPLY COMPANY 


MINN RAILWAY EXCHANGE BLOG. CHICAGO ILL 
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STATEMENT OF THE OWNERSHIP, MANAGEMENT, CIRCULATION, 
ETC., REQUIRED BY THE ACTS OF CONGRESS OF 
AUGUST 24, 1912, AND MARCH 3, 1933 
Of Railway Engineering & Maintenance published monthly at Chicago, 
for Oct. 1, 1941. 


State of t Lilinots gg 
County of Cook } 


lll., 


Before me, a Notary Public in and for the State and county aforesaid, per- 
sonally appeared Elmer T. Howson, who, having been duly sworn according to 
law, deposes and says that he is the editor of the Railway Engineering and 
Maintenance and that the following is, to the best of his knowledge and belief, 
a true statement of the ownership, management (and if a daily paper, the 
circulation), ete., of the aforesaid publication for the date shown in the above 
caption, required by the Act of August 24, 1912, as amended by the Act of 
March 3, 1933, embodied in section 537, Postal Laws and Regulations, printed 
on the reverse of this form, to wit: 


1, That the names and addresses of the publisher, editor, managing editor, 
and business manager are: Publisher, Simmons-Boardman Publishing Ly 105 


West Adams St., Chicago, Ill.; Editor, Elmer T. Howson, 105 W. Adams St., 
Chicago, Ill.; Managing Editor, Neal D. Howard, 105 W. Adams St. Chicago, 
mas Business Manager, F. C. Koch, 30 Church Street, New York, N. ¥. 


2. That the owners are: Simmons-Boardman Publishing Corporation, 30 
Church Street, New York, N.Y¥.; Sockholders of 1 per cent or more of the 
total Lowy of stock are: 1 R. Simmons, 15 Hillerest Dr., Pelham Manor, 
N.Y¥.3 P Lee, Hopatcong, N.J.; Henry Lee, Hopatcong, N.J.; EB. G. Wright, 
398 x. Wainut Street, E. Orange, N.J.; S. O. Dunn, 105 West Adams Street, 
Chicago, Ill. ; E. Dunn, 3500 Sheridan Blvd., Chicago, IIL; B. Sher 
man, 575 Sheridan Road, Winnetka, II. if . Howson, 105 West Adams 
Street, Chicago, IIl.; .. & 6949 Bennett Avenue, Chicago, Ill. ; 
Spencer Trask & Company, 25 Broad ’ ork, N.Y. General partners 
if Spencer Trask & Company are: Edwin M. Bulkley, Walnut Street, Englewood, 

N.J.; Acosta Nichols, Cold Spring Road, Oyster Bay, N.Y.; Cecil Barret, Car- 
lyle Hotel, New York, N.Y.; C. Everett Bacon, 16 Erwin Park, Montclair, N.J.; 
F. Malbone Blodget, 65 Patterson Ave., Greenwich, Conn.; Arthur H. Gilbert; 
440 Park Ave., New York, N ; Henry S. Allen, 407 Highland Ave., Orange, 
N.J.3 William’ Kurt Beckers, Ridgefield Rd., Wilton, Conn.; Edwin M. Bulk- 
ley, Ir. 220 Madison Ave., New York, N.Y.; J. T. Foster, 66 Patterson Ave., 
Greenwich, Conn. ° 


3. That the known bondholders, mortgagees, and other security holders own- 
ing or holding 1 per cent or more of total amount of bonds, mortgages, or other 
securities are: None. 


4. That the two paragraphs next above, giving the names of the owners, 
stockholders, and security holders, if any, contain not only the list of stockholders 
and security holders as they appear upon the of the company but also, 
in cases where the stockholder or security holder appears upon the books of the 
company as trustee or in any other fiduciary relation, the name of the person or 
corporation for whom such trustee is acting, is given; also that the said two 
paragraphs contain statements embracing affiant’s full knowledge and belief as 
to the circumstances and conditions under which stockholders and security 
holders who do not appear upon the books of the company as trustees, hold stock 
and securities in a capacity other than that of a bona fide owner; and this 
affiant has no reason to believe that any other person, association, or corporation 
has any interest direct or indirect in the said stock, bonds, or other securities 


than as so stated by him. 
ELMER T. HOWSON, Editor. 
Sworn to and subscribed before me this 29th day of September, 1941. 


(SEAL) ANNE A. BOYD. 
(My commission expires Dec. 10, 1943.) 
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ROLLING WITH SPEED 
AND SAFETY 


@ It’s fine to ‘‘Keep ’Em Rolling’’ but to do so with 
speed AND safety your track has to be good. That’s 
a defense job for Railway Track-work Track Grinders 
—guarding rail against progressive deterioration due 
to battered ends, worn points, corrugations. 

R-T Track Grinders, product of a plant making 
nothing else, have proved themselves on leading roads. 
For descriptions of the wide line of many models, ask 
for latest Data Bulletins. 





Model P-22 Railway Track-work Grinder—one of many models 
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Recommended Books on 


RAILWAY ENGINEERING 
AND 
MAINTENANCE 


The list is divided into four sections: 


I. Engineering and Track—5 pages 
II. Bridge Engineering—2 pages 
III. Building Department—10 pages 


IV. Water Service—2 pages 


The pages are 844 x 11 inches, mimeo- 
graphed. Free on Request—Specify sec- 
tions. 


Book Service Department 


Simmons-Boardman Publishing Corp. 
30 Church Street, New York 





Let Simplex Jacks 


Speed Up Your Bridge Work! 










For track laying and main- 
tenance on bridges use the 
No. 310 — it fits between the 
ties. Lifts on toe for surfacing 
and tilts on its base for lining opera- 
tions. A 5-ft. chain supplied, any link 
of which engages in recess in cap, has 
grab-hook at one end and bridge bolt 
puller at other. The ‘‘310’’ lifts full 
15-tons on both cap and toe. 


For bridge construction, raising or re- 
pairing use Simplex Journal Jacks— 
low in height, high in capacity. Four 
sizes: 15 to 50 tons capacity. Rugged 
elevating mechanism. Positive ‘‘stop’’ 
prevents over-extension. An average 
man can lift 690 times his own weight 
with a Simplex 50-ton Journal Jack. 


Simplex Bridge and Journal Jacks are 
made by the makers of Simplex Track 
Jacks with the Electrided gibs for a 
long service life, Simplex Rail Pullers 
and Expanders, G-Y Tie Spacers and 
Simplex Hydraulic Jacks. 


Templeton, Kenly & Co. 
Chicago, Illinois 


Cutting Maintenance-of-Way 
@ Costs Since 1899 


SIMPLEX Jacks 


(old Medal tor 








Awarded the Safet 








REPAIR for PERMANENCE! 


...PATCH with RUGGEDWEAR! 


Takes more than a crash landing to harm a Ruggedwear patch. 
Repair station platforms, steps, crossings, concrete floors, or 
resurface an entire area with this durable material. No chop- 








ping or chipping required. Merely sweep out 
spot to be repaired—mix the material—trowel 
it on. Holds solid and tight right up to ir- 
regular edge of old concrete. Used indoors or 
out. Dries fast. Low in cost. 

Request 74-page “Building Maintenance Handbook”’ 
ila ins ino cs “MARE Tae THe an 
| rLEXROCK-COMPANY 

2347 Manning St., Philadelphia, Penna. 

Please send me complete RUGGEDWEAR information . . . 
| details of FREE TRIAL OFFER. No obligation. 
| 
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2 HEADS ARE BETTER THAN ONE 


And two WS-4s are better than one 8-tool outfit. By using two 
WS-4 Portable Power Plants you can combine two ganes with 
4 tampers each and separate them when necessary, which means 
greater Hexibility of operation. For greater economy, speed and 


Hexibility ... you'll find the answer in JACKSON modern track- 


maintenance equipment. Write for information. 


ING. @ 0). | ELECTRIC TAMPER & EQUIPMENT CO. 


LUDINGTON, MICHIGAN 











American Lumber & Treating Co 

3arco Manufacturing Co 

suda Company, The 

Carnegie-Illinois Steel Corporation............ oma 
Columbia Steel Company............. ich laneasaiiilecnatiel 837 
Ore NO IN i cients scsndedencscetescenninctaoriniessnnel 839 
Dearborn Chemical Company 

Duff-Norton Manufacturing Co., The 

Eaton Manufacturing Company....... 

Electric Tamper & Equipment Co............. 
Fairmont Railway Motors, Ince................. ; 
Flexrock Company 

Industrial Brownhoist.......... 


International Harvester Company...................... y 


Koppers Company 

Layne & Bowler, Inc........... 
LeTourneau, Inc., R. G 

Lufkin Rule Co., 

Maintenance Equipment Company 
Mall Tool Company 

Master Builders Company, 
Mississippi Supply Company 





National Lock Washer Company, The.............. 75 
Re nae eer 
Oxweld Railroad Service Company, The 

Railroad Accessories Corporation 

Railway Maintenance Corp.................. 

Railway Track-work Co 

Reliance Spring Washer Division........................756 
Simmons-Boardman Publ. Corp.....833-838-840-845 
Skilsaw, Inc 

Snow Construction Co., T. 

Templeton, Kenly & Co 

Tennessee Coal, Iron & Railroad Company 
Timber Engineering Co., Inc 

Timken Roller Bearing Company, The 

Union Carbide and Carbon Corporation 

Union Metal Manufacturing Co., The 

United States Steel Corporation Subsidiaries....837 
Wheeler Lumber Bridge & Supply Co 

Williams & Co., J. H 

Wood Preserving Division 

Woodings Forge & Tool Co 
Woodings-Verona Tool Works...................--.------ 760 
Woolery Machine Company 





November, 1941 








Jit oul 


and mut 





For warehouse floors that 


COST LESS and LAST LONGER 








After 5 Years Use 


Floors in piers, warehouses, and terminals 
must take a terrific beating from automotive 
and hand-trucking traffic. These two pic- 
tures of the deck of one of the busiest rail- 
road piers in New York Harbor, show how 
pressure-treated wood stands up under this 
punishment. 

The original pier was floored with un- 
treated lumber. In only three years, the 
surface of the upper deck became so rough 
that 4-inch pressure-treated black gum floor- 
ing was laid over the parts most worn. The 
photos—one taken some time in 1934, the 
other in 1941—show how little these years 
of traffic have affected the treated material. 
The satisfactory service rendered by the 


“eK O P P 


The illustrated folders are only a few in a complete 
Koppers Library of Technical Literature. More titles 
are listed here. Write for free copies of these, or for the 


complete list of titles. 


KOPPERS COMPANY 
7025 Koppers Bldg., (19) Pittsburgh, Pa. 





Company 


Address... 


Please send me the technical literature checked: 
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7 Years Later 


resurfaced upper deck led to the specifica- 
tion of treated black gum for the lower deck, 
part of which was renewed in 1933. 

In your new Construction and maintenance 
work, there are probably many places where 
the use of pressure-treated wood would 
save time, money and trouble for you. Wood 
has strength and resilience . . . can be 
preframed to specifications for quick and 
easy fabrication on the job . . . does not 
spall, rust or disintegrate ... and does not 
require any surface coatings to protect it 
against decay. Proper treatment not only 
protects against decay, termites and marine 
borers, but actually increases wear resist- 
ance. Let us give you full details. 


E RS ptoducte 


0 “Pressure-treated D “Piston Rings for 
food” Diesel Engines” 


0 “Typical Highway 
Bridges of Pressure- 
treated Wood" 


0 “‘Koppers Coal for 
Industrial Uses” 


0 “‘Pressure-treated 
Timber for Railroad 
Cars” 0 ““Membrane 

Waterproofing” 

D ‘“‘How to Measure the 

Quality of Pressure 


2 0 “Dampproofing” 
Treatment oP . 


0 “‘Laminex Pre-fabricated ) “Tar-base Paints 
Pressure-creosot en 
Culverts” catia 0 “Front-end Paint 
0D “Disinfectants, 
Insecticides” 


0 ‘‘Fast’s Self-aligning 
Couplings” 


D “Locomotive Cylinder 


0 Send me complete list 
and Valve Packing” i 


of titles. 


0 “Roofing Specifications” 


Model F-1 Inspection Car 
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POWER — Briggs & Stratton air-cooled en- 
gine, actually develops 7.7 h.p. 


UTILITY — One-third more deck space. 
EASY RIDING — Cushioned on rubber. 
COMFORT — Spring-cushioned seats. 
oe “ “ SAFETY — All-steel frame and body. 


The Railroad Man's Car that Assures 


e The new Buda “Buddy’’—first of a new, modern line 

of Buda Motor Cars, is a light-weight car for inspec- 

tion, general utility and signalman use. This advanced 

Buda product has been engineered and built to give 

railroad men exactly what they wanted —a_ safer, 

better ride! Some of the features that insure this kind A If you need a larger, heavier motor car 
. ‘ , - ° ° . . ° that will carry up to four men, investigate 

of a ride include: Spring-cushioned, forward-facing the Buda “Roadmaster”. (Model F-2 Road- 

seats; Controls within easy reach of operator; Ample ae ee ee ae ee ee 

leg room; All-steel welded frame and body, cushioned 

in rubber. These are reasons why men who ride the 

Buda “Buddy” are less fatigued at the end of the 

day—reasons why it is an ideal “working companion” ESTABLISHED 

that helps to maintain efficiency on the job. Write for 188) 

the complete story about this latest Buda development. 


mm THE BUDA COMPANY 
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